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SECTION I 


SUMMARY 


SUMMARY 


Periods of Perfonaance 

A contract from the NASA Technology Utilisation Office creating a 
Biomedical Applications Team at the University of Wlsconsln-Madlson was 
first awarded In mld-1974. Since that time, the UW-BAT has operated 
continuously under successive contracts. 

The present report covers the time span of July 1, 1976 through 
December 31, 1978, a 30-month Interval broken into two distinct periods. 

The first 18 months, from July 1, 1976 through December 31, 1977 was 
devoted to full-scale normal operations of a BAT as described in Section 
II of this report. The last 12 months, covering the period January 1, 

1978 through December 31, 1978, was devoted solely to a project specifically 
authorized under a contract extension. Period I and Period II will be 
used herein to refer to these separate periods. 

Work accomplished under the first 18-month period will be discussed 
in Sections III and IV of this report. Work carried out during the 12-month 
extension period will be covered In Section V. 

Period 1 Summary 

As a consequence of carrying out normal BAT operations during this 
period, a total of 21 new problem statements were prepared for distribution 
to NASA field centers. A list of these, beginning with UW-30, can be found 
In Appendix A. Of the total under consideration during the period, 16 
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problem statements were dropped from further consideration. These are 
Identified In Section IV under **Inacclvated Problem Statements** and brief 
details are given concerning the inactivation In ea.'h case* We were left 
with 21 active problem statements to carry over into the new year* 

Section III of the report contains complete statements of each of the 
remaining active problems* 

Aside from problem statement activity* the Team worked to help 
commercialize several devices produced under separate RTOP funding* TWo 
of these, the JPL Burn Analysis System and the GSFC Llxlscope were 
demonstrated to potential manufacturers at conferences arranged by members 
of the UW-*BAT* A third, the JPL Proctoslgmcldoscope was reviewed by a 
Team member In preparation for possible further development of the device 
but plans to continue work on the device were dropped by the center. 

A number of special reports were produced In response to requests 
from Headquarters and field centers, and these are Identified In an 
annotated listing at the end of Section IV. 

Period II Summary 

The contract period was extended by 12 months, specifically to 
carry out a project on the needs of the elderly* During this 12-month 
period (which fully overlapped a sequentially awarded contract to support 
normal BAT operations at the University of Wisconsin), a special effort 
was put forth to analyze needs of the elderly In terms of opportunities for 
solution available through the NASA TU program* 

The project was organized Into seven discrete tasks* These are shown 
In Section V of this report, followed by a running synopsis of work 
accomplished under the contract extension* 
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THE NASA BIOMEDICAL APPLICATIONS TEAM PROGRAM 
INTRODUCTION 

The TechnoloKy Utiligation Program 

Bionedical Applications Teams are an important element of the overall 
NASA Technology Utilisation Office. The Technology Utilisation Office was 
established in 1962 for the following purposes: 

1. To increase the return on the national investment in aeronautical 
and space programs by helping to bring about additional uses of 
the knowledge gained in these programs. 

2. To shorten the time from development of new knowledge to its 
dissemination and effective utilisation. 

3. To aid the movement of new knowledge across organisational, 
disciplinary, and regional boundaries. 

4. To help develop better methods for communicating and applying 
government-generated knowledge to private industry. 

The Office has organised its activities on a nationwide basis (transfer net- 
work) to promote effective utilisation of the vast amounts of new technology 
and other technical information generated by aerospace research and develop- 
ment programs. 


PROGRAM (GENERAL) 

The Biomedical Applications Teams 

Biomedical Applications Teams (BATeams) were established by NASA in 1966 
for the specific purpose of transferring aerospace technology to the solution 
of biomedical problems. Basically, each BATeam acts as an interface (broker) 
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betveen £he medical profesaion, rehabilitation centera» misaion agencies, 
manufacturer, and NASA scientists and engineers* Team members met with 
investigatorj in the medical and biological sciences, physicians, and 
medical specialists, to define significant technological problems* This 
methodology demands that specific medical needs are identified and defined 
through direct contact with potential users of aerospace technology* Only 
those problems are considered which meet the following criteria: 

1* No ready solution is available through commercial medical 

instrument manufacturers* That is to say that the new or Improved 
products are probably isade possible only through the use of NASA 
technology* 

2* The problem can be defined in terms such that an aerospace 
related technology could be applicable to a solution* 

3. Solution of the problem would make a significant contribution 
to medical research or clinical medical practice* The emphasis, 
therefore, is on identifying and commercialising those applications 
of NASA technology that are significant commercialization oppor- 
tunities or provide major medical breakthrough* 

There are three Biomedical Applications Teams established at the following 
institutions: 

1* Stanford University School of Medicine 
Cardiology Division 
Biomedical Technology Transfer 
701 Welch Road - Suite 3303 
Palo Alto, California $4304 

2* Research Triangle Institute 
P.O. Box 12194 

Research Triangle Park, North Carolina 27709 

3* Advisory Center for Medical Technology and Syatesis 
University of Wisconsin 
1300 Johnson Drive 
Madison, Wisconsin 33706 
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TechnoloRy Trane f«r Proct«t 

The te.'a "technology" iteelf is very broad, including both hardware 
and software, as well as the engineering expertise that has been a part of 
aerospace projects* There are many different ways in which technology 
developed through the space program can be applied or transferred to 
solving biomedical problems. No singlr< approach to transferring technology 
to medicine is applicable to all medical problems* The approach is 
adapted to the particular problem and institution involved* However, the 
general procedure followed by the Biomedical Applications Teams consists of 
four basic steps: 

1* Jentification of Commercirlization Opportunities 
2* Screening of Commercialization Opportunities 
3* Development of Commercialization Strategy 
4* Implementation of Commercialization Strategy 
These steps are described in the following paragraphs* 

PROGRAM (SPECIFIC) 

Identification of Commercialization Opportunities - In order to identify 
coffloiercialization opportunities, the Team serves as an active interface 
between medical investigators and the body of scientific and technical 
knowledge that has resulted from this nation's aerospace research program. 

The Team attempts to carefully define the technological needs facing the 
medical community and to identify relevant aerospace technology to solve 
those needs* The needs are those encountered in clinical and rehabilitation 
medicine and medical research programs in major clinics and medical schools and 
in the National Institutes of Health. The Team actively engages in the 
identification of these needs through direct contact with the clinical 
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rehabilitation and aadical raaaarch atafft* The objective ia to detine 
precisely and accurataly the characteristics of the technology required to 
solve the needs* In aany cases* following the characterisation of the required 
technology* it ia obvious that the need should not be considered by the Team* 
The "should not" reasons could include the following: (1) the need can be 
solved using commercially available equipment; (2^ the .ieed cannot be solved* 
so that an entirely different approach is indicated; (3) the real problem is 
medical and not technical in nature; (4) the possible solutions would have 
little probability of being commercialised; and (5) the requirements cannot 
be specified because insufficient information exists* 

After the problem is defined* a BATeam member confers with the problem 
originator* Clarification af technological aspects of the problem leads to 
the formulation of a "Problem Statement." Besides defining the problem in 
greater detail* the Problem Statement answers the following questions: 

1. Vhat medical specialty is involved? 

2* How has this problem been solved in the past? 

3* What presently available commercial equipment is applicable? 

4* VIhat broad medical impact will solution of the problem have? 

5* Can the technological solution offered by NASA be readily made 
commercially available? 

Aerospace technology that may be relevant to the solution of a need is 
identified by three approaches* First . a manual (or computer) search is 
made of the aerospace information bank* These searches are made at one of 
NASA's six Industrial Applications Centers (IAC)« On>line computer searchers 
utilise the NASA Scientific and Technical information Facility in BWl Airport, 
Maryland* The information that can be accessed through the information bank 
consists of more than one million documents* articles* and translations that 
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havt been abtcraccad in cha Sciantific and Technical Aaroapaca Raporta (STAS). 
The Intarnacional Aaroapaca Abatracta (IAA)» Computer Program Abatracta. 

Tech Briafa. and in many other puMicatiot.a. Second , the Team contacta 
individuala at the NASA Field Centera who are likely to have a good overview 
of all work being done, which ia related to the requirementa of a apecific 
medical need. Third , problem atatementa are circulated in a highly aelective 
manner with the diatribution being determined by the Team, Technology 
Utilisation Officers (TUO) at the NASA Field Centera, and other individuals 
at th« Field Centers. 

All potentially relevant technology that is identified by the search 
procedures is evaluated by the Team to determine whether a potential solution 
to a specific need has been found. Those items of technology that represent 
potential aolutiona to needs are presented to problem originators along with 
available supporting data and information. Any required re-engineering (and 
the details of implementing the potential solutions) are discussed with the 
problem originator. 

The problem originator and the Team must then work together to evaluate 
potential solutions. Their decision to implement s proposed solution will 
depend upon a cumber of factors: (1) their assessment of the technical 

validity of the proposed potential solution; (2) the medical applicability 
of the proposed solution; (3) consideration of the cost and time r.'.'cessary 
to complete the implementation; and (4) appreciation of factors which would 
contribute to later development of a commercially attractive device. They 
should evaluate the appropriateness of the proposed solutions and select 
one solution for further action. Then, the team prepares a commercialisa- 
tion package which describes the solution, the medical need, the patent 
status, and various pertinent aspects of the potential market. This package 
is used to aid in the identification of a manufacturer. 
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Those solutions that have been selected by the above procedures are 
subjected to the second stop— screening of comercialisation opportunities* 
Screening of Coirmercialiaation Opportunities - Effective screening of 
conmercializatiou opportunities is at least as iaportant to the success of 
the Biomedical Applications Team Program as any of the operational steps. 

For it is through this screening process that the Team identifies those 
commercialization opportunities that have a high probability of being 
cosnercialized. In addition, much of the data used in the development of 
comnercialization strategy is accusnilated during this process. Currently, 
the following criteria are being utilized to screen commercialization 
opportunities: 

(a) The solution uses NASA technology or expertise. 

(b) The solution provides an innovative improvement in treatment 

or diagnosis, or it results in a reduction in cost of health care* 

(c) The solution will have a significant impact on the medical field, 
and the character of that impact will be positive. 

(d) The market size is adequate for the necessary capital risks, and 
the solution can be manufactured at a cost which will peimit 
penetration of this market. 

(e) A latent demand exists for the solution, or a demand can be 
created using pertinent marketing techniques. 

(f) The potential manufacturers are identified who are willing to 
join a NASA-Industrial-Medical Team to commercialize the solution 
and who will agree to sharing the costs of this development effort. 

(g) The existing distribution patterns and organizations that will 
move the product from the manufacturer to the potential user, if 
not an integral part of the manufacturer's organization, are 


identified. 
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(h) The funding for the necessary development! engineering evsluation, 
marketing necessary to commercialize this solution have been 
tentatively identified, with all or most of the funds coming from 
sources other chan NASA. 

Commercialization opportunities that do not satisfy these criteria are 
rejected or placed into a category entitled "Institutional'* (more than 50Z 
co-funded by a mission agency) or "Demonstration" (more than 60Z co-funded by 
a mission agency). In all cases that are not coupled with a manufacturer, 

NASA conducts a market study to learn more about the potential for widespread 
use. Those that do are classified as having a high probability of being 
commercialized and are documented in a commercialization opportunity report. 

The Team now initiates the third step— development of commercialization 
strategy. 

Development of Commercialization Strategy - Studies have clearly shown 
that the manufacturer must be involved early in the product development 
procedure. Therefore, the Team immediately undertakes the identification of 
a suitable manufacturer. Copies of the commercialization package, tdiich 
describes the commercialization opportunity, are forwarded to suitable 
manufacturers, an officer for each of these manufacturers is personally 
interviewed, thus, favoritism is avoided. Once the manufacturer is 
identified, the NASA-Industrial-Medical Team is formed. The role of each 
member is defined and any agreements which are found necessary, such as 
licensing arrangements, are negotiated. This newly formed NASA-Industrial- 
Medical Team, with the Biomedical Applications Team now acting as a consultant 
and coordinator (broker), must create the product development and marketing 
plans. The costs of carrying out these plans are estimated, and it is agreed 
how much of this cost each member will underwrite. If costs cannot be covered 
by the NASA-Industrial-Medical Team, sources for the necessary additional funds 
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must be identified* Possible sources ere such organisations as the National 
Institutes of Health, the Rehabilitation Services Administration, the 
Veterans Administration, and others. 

The distribution of the finished product can pose a serious problem. 

It must be carefully considered in the marketing plan, since many manufacturers 
do not have their own product distribution and product maintenance systems. 
These, needs oust be met. They may require the addition of a fourth member to 
the NASA-Industrial-Medical Team* Unfortunately, the cost of such a distribu- 
tion system can make it economically impossible to market the NASA device* 
Therefore, it is best to learn this before the expenditure of much time, 
money, and effort* 

Two other factors which must be considered are: (1) the special medical 

testing required by such organizations as the Food and Drug Administration; and 
(2) the effort to develop a new market. Both of these needs are usually 
adequately provided for if care has been exercised in the selection of the 
manufacturer. If properly qualified, the manufacturer will have extensive 
experience in both of these areas. If either factor is not considered in the 
selection of the manufacturer, the commercialization effort will almost 
certainly fail. 

Funding sources must be identified. Ideally, NASA funding will not be 
required. Rather, all or most of the funding will normally be provided by 
the government agency that has the primary responsibility for the particular 
area of medical need. As an example, when the medical need involves some 
cancer treatment technique, the government agency to provide most of the 
funding would be the National Cancer Institute. If NASA funding is needed and 
can be justified, the Team will work closely with the involved NASA Field 
Center to prepare the necessary Research and Technology Objectives and Plans 
(RTOP) for submission to NASA Headquarters. However, before submission of the 
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RTOP, the commercialization strategy has been completed and the commercializa- 
tion opportunity has been classified as a potential connercialization: (1) the 

NASA-Industrial-Medical Team has been formed; (2) the development and marketing 
plans have been completed; (3) the sources of co-funding have been identified; 
and (4) the potential commercialization report has been prepared and dis- 
tributed* Descriptions of this strategy become an integral part of the RTOP* 

Ttie formal approval of the RTOP by NASA Headquarters or, in the case 
where an RTOP is not required, the approval of the comuercialization strategy 
by the NASA- Industrial-Medical Team will initiate the final step in the Team 
methodology-implementation of connercialization strategy. 

Implementation of Commercialization Strategy - In this final step, the 
role of the Team is one of monitoring, coordinating, and reporting. However, 
this Team activity is vital to the success of the commercialization effort. 

By carefully monitoring and coordinating the activities of individual members 
of the NASA-Industrial-Medical Team, minor problems can be prevented from 
becoming major obstacles. In addition, the project overview held by the 
Team, plus knowledge of the technology transfer process, gives the Team 
considerable insight as to the possible sources of difficulties. Thus, the 
Team can help guide the project around these problem areas. 

Reports and documentation are an integral part of the Team methodology; 
they are involved at most steps in the transfer of technology. The step 
involving the implementation of commercialization strategy is no exception. 
Periodic status reports must be issued to keep all interested parties 
informed. Upon completion of a commercialization, the Team must prepare a 
commercialization report. The resulting reports and documentation facilitate 
a later analysis of the entire technology application process. 
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TERMS OFTEN USED 

In the Blomedicel Applications Team Program, a number of terms have 
evolved that describe the elements and processes in this program. Because 
of their number and unfamiliarity to many readers, these terms are listed and 
defined for reference. 

Biomedical Applications Team (Team) - The Team is a multidisciplinary 
group of engineers and scientists engaged in the activities of identifying 
the technological needs in medicine and rehabilitation and the appropriate 
aerospace technology to solve those needs with the specific objective of 
effecting the commercialization of the resulting solutions. The methodology 
used by the Team involves: (1) Identifying Commercialization Opportunities - 

select and define significant medical technological needs and the appropriate 
solutions that use NASA-developed technology; (2) Screening Commercialization 
Opport^'nities - identify those commercialization opportunities that have a 
high probability of being commercialized; (3) Developing Commercialization 
Strategy - form a NASA-Industrial-Medical Team, and create the neceasary 
development and marketing plans, including identifying the necessary funding; 
and (4) Implementing the Commercialization Strategy - coordinate and monitor 
the NASA-Industrial-Medical Team implementation of the commercialization 
strategy. 

Commercialization - The application of NASA technology may result in 
a marketable product. A commercialization occurs when this product, or a 
variation that also contains the NASA-developed technology, is announced 
and/or made commercially available to the public. 

Commercialization Opportunity - The efforts of the Team have led to the 
identification of NASA technology which solves a significant medical need. 
This technological solution is carefully screened. A commercialization 
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opportuaity is a solution that has been identified by the screening process 
to have a high probability of being coamercialised. 

Computer Information Search - A computerised information search is a 
search of the aerospace information bank established by NASA and made 
available through six Industrial Applications Centers (lAC) in the United 
States* This information bank consists of more than one million documents 
that have been indexed and abstracted in the Scientific and Technical 
Aerospace Reports (STAR) and the International Aerospace Abstracts (lAA). 

Impact - An impact is reported when information is given to a problem 
originator with the result that he changes his activities in a way that 
enhances his progress toward a medical objective. Thus, an impact is 
analogous to a technology application except that some requirements for a 
technology application are not satisfied* 

Need - A need is a specific and definable technological requirement that 
cannot be satisfied by commercially available equipment or by application 
of information that is available to the problem originator through routinely 
used problem-solving channels (e*g*, hire a bioengineer). 

Participating Institution - A medically oriented educational institution, 
hospital, medical center, or government agency having as one of its organiza- 
tional objectives the improvement of medical health care is listed as a 
participating institution* * * if an interactive relationship with a Team 
is established. 

Potential Commercialization - When the efforts of the Team have led 
to the organization of a NASA-Industrial-Medical Team to work on a commer- 
cialization opportunity, and to the development and implementation of 
the commercialization strategy, including the tentative identification 
of funding, the work is said to be at the stage of a potential commercializa- 


tion 


-18- 


Potential Technology Application - The search for NASA technology 
by the Biomedical Applications Team leads to the identification of 
relevant technology that offers strong potential for solving the particular 
needs. A potential technology application occurs when the Team and the 
problem originator agree on the applicability of the specific NASA 
technology to the particular need and when a reasonable plan for achieving 
implementation exists. 

Problem Originator or Researcher - A problem originator is an 
individual actively involved in an effort to reach a specific objective 
in biology or medicine and faced with a specific technological need that 
is impeding progress toward achieving that objective. 

Problem Statement - A problem statement is a concise, written 
statement of a need used for communicating: (1) sufficient details to 

allow a computer search to be performed by the information search specialists; 
and (2) sufficient information to enable NASA engineers and scientists 
to consider possible solutions to the need* This document should not be 
confused with a preliminary problem statement which is a one-page brief 
description of the need. This document is designed to initiate the 
solution search. 

RTOP (Research and Technology Objectives and Plans ) - The Biomedical 
Applications Team has helped organize a NASA-Industrial -Medical Team to 
pursue the commercialization of a comnercialization opportunity* Development, 
funding, and marketing plans have been prepared* An RTOP is a comprehensive 
proposal made by a NASA Center to NASA Headquarters for funding to 
support this commercialization effort. 

Technology Application - The key factor that permits a potential 
technology application to become a technology application is implementation. 

A technology application occurs when aerospace technology is implemented 
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to solve a need different from the one for Which the technology was 
originally developed* 

Widespread Use of Technology - The application of NASA technology 
solves a particular medical need. Widespread use of technology occurs 
when this solution, or a variation that also contains the NASA-developed 
technology, causes a service or a device to become available to a wide 
segment of the public* 


THE UW-BAT 


History 

The University of Wiscons in-Madison was awarded its first contract 
to operate a NASA Biomedical Applications Team in 1974. This final report 
is the third such report to be filed by the UW-BAT, which is now beginning 
its fourth full year of operation. 

The original proposal to NASA stressed, as one important component, 
the importance of transfering technology to the primary level of the health 
care delivery system. Primary health care is delivered during the first 
or most basic form of encounter between an individual and the health care 
system. It is also the most common form, encompassing such activities as 
routine office visits, preventive medicine, and emergency medical care. 

The health care providers involved are generally found in general or family 
practice, pediatrics, and internal medicine. Included, as well, are 
dentists, paramedics, and physician extenders of various types — in short, 
those who help patients when they first appear with medical needs. 

The UW-BAT concept of operation has been specifically oriented to 
technological needs in primary health care delivery. As part of this 
emphasis, the Team has been particularly active in areas of emergency care 


- 20 - 


sysCems, such as telecommunications. Since the patient plays a greater 
role at the primary level, aiuch of our work has been directed at his 
needs, in addition to those faced by providers. 

Organization 

The members of the UW-BAT are drawn from the professional staff of the 
Instrumentation Systems Center at the UW-Nadison. This Center is a division 
of the Engineering Experiment Station of the College of Engineering at 
the University. Currently, five biomedical engineers work on the program. 
Three of these split their time between BAT work and other projects being 
carried out within an ISC organization called the Advisory Center for Medical 
Technology and Systems. The Team also has ties with the Department of 
Family Medicine and Practice, through the department chairman, who acted as 
co-principal investigator for the contract. 

Operations 

The Team acts to carry out the NASA Biomedical Applications Team Program, 
discussed above, through extensive personal contact and frequent travel. 
Medical problems involving technological needs are identified by visiting 
medical facilities, attending professional conferences, and by referral 
from other NASA/TU units. These are processed by individual Team members, 
who carry out the searching, matching, evaluating, and organizing activities 
as required. Team members are also frequently asked to consult with 
NASA personnel on matters pertaining to the overall mission of the NASA 
Biomedical Applications Program. The Team, itself, also works with 
paid consultants to help carry out its own program. 


ACRONYMS 


Following l8 a lisc of acronyms used frequently in this report. 

The numbers In parentheses are the pages of the report on which a further 
explanation for each can be found. 


ARC 

Ames Research Center 


BAT 

Biomedical Applications Team 

(16) 

COSMIC 

Computer Software Management & 

Information Center 

DFRC 

Dryden Flight Research Center 


GSFC 

Goddard Space Flight Center 


lAC 

Industrial Applications Center 

(17) 

JPL 

Jet Propulsion Lab. California 

Institute of Technology 

JSC 

Johnson Space Center 


KSC 

Kennedy Space Center 


URC 

Langley Research Center 


LeRC 

Lewis Research Center 


MAT 

Manufacturing Processes Applications Team 

MSFC 

Marshall Space Flight Center 


RTOP 

Research and Technology Objectives and Plans (18) 

TAT 

Technology Applications Team 


TU 

Technology Utilization (NASA program and Office) (7) 

UW 

University of Wlsconsln-Madlson (19) 


SECTION III 


ACTIVE PROBLEM STATEMENTS 
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PROBUM STATEWEMIS 


Problea UW-6 - Unobcruaive Bio- 
feedback Device for Treatment of 
Petit Mai Epilepay 


The Need : An unobtruaive device to continuoualy aionitor the electro- 

encephalogram (EEC) of children in their normal environment, proceaa the 
signal and provide an audio feedback l<r a particular waveform. Particular 
needs are for (1) an electrode system for long-term, continuous application 
and %fhich will produce usable EEC signals, and (2) signal processing 
circuitry. 


Background ; Epilepsy is a major health problem affecting an estimated 2 
million individuals. Petit mal is a type of epilepsy tdiich typically 
affects children between the ages of 2 and 16, and is characterised by 
momentary or brief loss of consciousness. There is no apparent perception 
or recollection of the blackout by the individual. The duration and 
frequency of seizures vary widely and may last from 20 seconds to several 
minutes, and occur as frequently as every five minutes. Petit isal is 
distinguished from grand mal, the classic convulsive of epilepsy, in 
that it generally afflicts children and usually either dissipates or 
becomes grand mal near the end of adolescence. While not as traumatic 
as other forms of epilepsy, petit oial seizures can result in significant 
learning problems for children affected, as well as social stigmatization 
and many difficulties. Currently, anti-convulsive drugs are the most 
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effective wey of controlling petit flial epilepey. The prototypic drugs 
for the therapy of petit nal are trinethadione and ethosuximide* Both 
drugs have side effects and require close medical supervision, especially 
in the first year* The most common side effects from ethosuximide are 
gastrointestinal complaints of nausea, vomiting, loss of appetite; 
nervous system effects such as drowsiness, dissiness, headaches, lethargy; 
etc* All the drugs used in petit msl therapy can produce a variety 
of undesirable and potentially dangerous side effects* Thus alternatives 
to drug therapy, such as the suppression device, would offer potential 
advantages to both the doctor and the patient in the trcataient of petit mal* 
The BATeam had been previously involved in the refinement of a 
miniature wearable device for the suppression of acoustiomotor epilepsy 
in children* The device detected sudden changes in noise intensity 
above the child's background level and produced an aural stimulus tdiich, 
after conditioning training, was successful in suppressing reflex seixures* 

The Suppressive Device ; At the onset of a petit mal seizure, the child's 
electroencephalogram (EEC) contains a characteristic waveform sometimes 
referred to as "spike and wave" pattern* A prototype device has been 
developed t) detect this characteristic slow wave activity of the abnormal 
EEC and thus determine when a seizure occurs* The EEC is obtained from 
electrodes placed behind the r<:rs and fastened to eyeglass frames. This 
is done to make the electrode am? as unobtrusive as possible to permit 
use of the sensory system continuously in a child's normal environment* 

To date silver/silver chloride electrodes have been used, but cap:.citantly 
coupled electrodes being developed under contract to JSC will be evaluated 
as soon ss prototypes are available* These sensors, if successful, would 
greatly enhance the suppressive system potential use due to simplified 
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tensor fixecioo end freedoa from sice preperetion end electrode 
cleening. The electronic aodule would be of e esMll eice euiteble to be 
worn on e belt or in e shirt pocket. A nicropower EEC anplifier developed 
by Asms Reseerch Center is utilised* The principle of detection of the 
ebnormsl EEC depends on two psreaeters: (1) the nunber of slow weves of 

e psrticulsr frequency bend within e tine interred and (2) the eaplitude 
of the slow weves, which is typically twice that of noraal EEC eaplitude. 
Each criteria aust be individually tailored to each child for optiaua 
results* Once the seisure is detected, an auditory signal to which the 
patient has been conditioned, is delivered to the child by an earphone* 
Preliainary laboratory studies have shown that delivery of an alerting 
stimulus directly after onset of seisure activity may interrupt propagation 
and suppress the seisure* Additional outputs tor functions in addition 
to therapy could be a signal also sent to the teacher in the classroom 
to enable identification of the child's seisure, and an intrinsic or 
external recording mechanism to record the number and frequency of 
seisures to both evaluate the therapeutic node of the audio feedback, 
and additionally, the effectiveness of drug therapy* 

The prototype device has been evaluated using magnetic tape recordings 
from children during petit mal seisures* Additionally, clinical tests 
have been conducted on patients at the Neurological and Rehabilitation 
Hospital, which is associated with the University of Wisconsin-Hadison* 
Functional testing to date, both on patients and with the recorded 
tapes, has demonstrated reliable recognition of the slow wave activity 
associated with seisure onset, and a high degree of rejection of noise 
and other artifacts for the device. False positives were very minimal 
after adjustments to the individual's characteristics were done* 
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In order to help determine the market potential for the petit mal 
suppressive device > a product concept test was undertaken by the Biomedical 
Applications Team in conjunction with the Bureau of Business Research 
and Service of the Graduate School of Business Administration^ University 
of Wiscons in-Madison* The concept test consisted of a mail questionnaire 
which was sent to a random sample of 400 neurologists throughout the 
United States* The questionnaire assessed the physician's opinion of 
the merit of the general product idea, the worth of the device as a 
therapeutic and diagnostic tool, the physician's reaction to some con- 
templated selling prices, and solicited the physician's general comments 
regarding development of the described device* The majority of the 
neurologists responding to the questionnaire perceived the device, if 
clinically validated, as having significant diagnostic and therapeutic 
benefits for the petit mal patient* The majority expressed interest iu 
recommending the device for use by their patients if it were commercially 
available* Subsequently, a market study of the petit mal suppression 
device was conducted by the IIT Research Institute in Chicago, Illinois* 
This study concluded that there were significant disadvantages to the 
chemotherapy presently used to suppress petit mal seizures in children, 
and that it was the perception of clinicians that a functionally operable 
electronic device would have desirable features if cost factors were not 
extreme* The IITRI report estimates that over the next five years, a 
clinically validated suppressive device would find use by more than 
37,000 petit mal patients in the United States. They also indicated 
that a significant need existed for diagnostic units of more flexibility, 
and that approximately 7,000 of these units would be needed over the next 
five years* Additionally, the IIT Research Institute estimated there may 
be other applications for a device of similar technology for measurement 
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of onset of sleep or loss of attention in hasardous occupations such as 
truck drivers, railroad personnel, defense applications, and others. 

Current Activity ; A petition for waiver of rights to this invention on 
behalf of the Wisconsin Alumni Research Foundation (WARF) was filed, as 
well as on a patent application. Unfortunately, between the date of appli- 
cation and the time of review by the Patent Office, a new patent was 
issued on a similar concept. This could not be identified during the pre- 
application investigation as it had not been issued. The newly issued 
patent covers some of the concepts developed in UU-6, although not employing 
artifact rejection circuitry to reduce false detections. The existence of 
this similar patent, however, increases the likelihood of an interference 
and attendant litigation. These factors reduce the attractiveness of early 
involvement by commercial interests in the device product concepts. Conse- 
quently, the request for waiver of r'ghts has been withheld and this project 
has been moved to holding status with respect to BAT priority. 

Research is continuing by two medical investigators, however, to further 
explore the utility of the concept and gather more data to determine if 
further development is warranted. Dr. Ruggero Fariello of the Neurological 
and Rehabilitation Hospital will use the monitoring device on selected petit 
mal patients, /‘-’ditionally, in a separate research program at the University 
of Arizona Medical Center, funding has been secured to replicate the petit 
mal monitoring device. Dr. Philip Walson will conduct this investigation, 
a collaborative effort between the departments of Pediatrics and Pharmacology 
to assess drug effects in children with petit mal disease. 

Problem Investigator; Dr. Charles S. Cleeland, UW Department of Neurology. 


BATeam Coordinator; James C. Houge 
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Problem UW-10 - Coating for Chronically 
Implanted Devices Impermeable to Hater 
Vapor 

Help Wanted ; Comnercialiaation sources. 

The Meed : An easily applied coating, impermeable to water vapor for 

plastic encapsulated implanted electronic devices. 

Background ; Nearly all electronic assemblies presently used for chronic 
implant, notably cardiac pacemakers, are encapsulated in epoxy resin with 
an overcoating of silicon rubber. While this is a biocompatible 
packaging configuration, both the silicon and the epoxy have relatively 
high rates of water vapor permeation. After a somewhat viable time 
period, this results in the electronic circuit operating in a lOOZ relative 
humidity environment. Any contaminants on the electronic assembly left 
during the fabrication, if containing any ionic material, will result in 
corrosion, shunting of the electronic circuit, and erratic operation or 
failure of the assembly. Some newer designs are totally encased in a 
metal or ceramic case which is hermetically sealed to circumvent this 
water vapor permeation problem. This, however, is a relatively expensive 
and exacting process which adds to the cost of the device. If a glass 
or metal coating which would be impermeable to the water vapor could be 
applied to a plastic encapsulated electronic assembly, it might be possible 
to achieve the same degree of protection to the circuitry at a reduced 
cost and simplified processing of the assembly. 

Present Status ; A specific application problem for environmental sealing 
was posed by Professor Paul Bass of the Department of Pharmacy and 
Pharmacology at the University of Wisconsin* Professor Bass is developing 
instrumentation to measure rate of flow from the stomach into the small 
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intesCine of dogs. He is attempting to use a thermo-anesiometry technique 
utilizing glass microbesd thermistors attached to a microminiature 
teflon- jacketed cable. Environmentally protecting the thermistors and 
associated electrical connections in a thin and highly conforming durable 
coating has been very difficult to date using commercially available 
conformable coating materials. The intended result of this investigation 
would be a clinijally usable device to assess stomach emptying in humans. 

Contact was made with Dr. Ted Wydeven at NASA Ames Research Center, and 
an agreement was reached to coat samples using this plasma coating process 
developed at Ames for halide lenses for evaluation by the UW-BAT. 

The evaluation program was proposed as an adjunct to the ongoing Ames 
RTOP which has not yet begun, as this program has not yet been funded. 

In the interim, samples will be coated by Dr. Wydeven and tests conducted 
by the UW-BAT to quantify the water vapor permeation rate* The level of this 
parameter will indicate whether promise exists for an implanted vapor barrier. 
Successful evaluation would likely result in commercial interest by several 
manufacturers, including Ohio Medical Products, who has contacted the BAT in 
search of such a coating. 

Problem Investigator; Dr. Paul Bass, UW Department of Pharmacy and Pharmacology* 


BATeam Coordinator; James C. Houge 
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Problea UW-IS - Wide Area 
Medical CooEunicationa 

Help Wanted ! Commercialization poeaibilitiea* 

Abstract ; The provision of physician background is important in the 
optimization of on-site emergency care but is difficult to provide outside 
urban areas. Needed is a method for providing reliable automatically con- 
trolled medical communications between an eo^rgency medical technician and 
a hospital beyond direct radio range* 

Background ; One of the most significant aspects of quality emergency 
medical service (EMS) is the provision of on-site emergency medical 
assistance by trained emergency medical technicians (EMTs). An important 
element in maximizicr EMT effectiveness is the availability of physician 
advice during pre-hospitalization care of the emergency patient. However, 
the advice must be directly and reliably available on a 24-hour basis. 
Unfortunately, outside of urban areas, hospitals are generally unable to 
staff emergency rooms with physicians on a 24-hour basis. This need for 
physician backup is particularly crucial in EMS systems utilizing volunteer 
EMTs who see duty infrequently and find it difficult to maintain a high 
level of experience and proficiency. 

Many states have existing statewide microwave systems which could 
probably be used for EMS on a shared basis* EMTs statewide could then 
gain access over the microwave system to medical backup. In most such 
potentially shared systems, the dispatchers and controllers have primary 
responsibilities other than in EMS. Moreover, channels reserved for 
medical communications require a high degree of reliability even though 
they might be infrequently used. Thus, in order to be practical, shared 
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use of s system must be automaticslly controlled and channel usability 
continuously monitored* It would appear possible that by means of 
automatic channel control and monitoring equipment, an EMS vehicle would 
be able to communicate directly over a shared microwave network with a 
physician at a major medical facility having 24-hour, in-house physician 
coverage . 

There presently exists in Wisconsin a statewide, high band VHP 
communications system for EMS which utilizes transceivers on 22 microwave 
towers providing coverage for over 952 of the area of the state. With 
this system, an ambulance can contact a dispatcher at one of seven area 
state patrol headquarters. However, the system as presently configured 
does not provide for medical communications. A communications channel 
monitor designed under contract to Kennedy Space Center (NASA Tech Brief 
67-10028, entitled "Monitor Assures Availability and Quality of Communi- 
cation Channels") has been identified as applicable to the solution of this 
problem. Moreover, it appears that slight modification of this circuitry 
would not only allow channel monitoring, but also provide the required 
control function to selectively bypass the state patrol dispatcher and 
allow communications directly with hospital personnel. 

Progress to Date ; One of the 22 state patrol microwave towers has been 
selected as a site for tests of a prototype system using this NASA- 
developed system concept. The selected tower site is located near 
Baraboo, Wisconsin, The Marquette County EMS system has expressed a 
particular interest to participate in operational tests of the prototype 
system, in view of their present inability to obtain 24-hour physician 
backup. Preliminary radio coverage tests have indicated that the entire 
Marquette County area is vichin radio range of the Baraboo tower. University 


-34- 


Hospitals, Madison, Wisconsin, will provide the medical backup. Design of 
the prototype system has been completed. Necessary system components 
have been obtained and assembled. It was possible to assemble the moni- 
toring equipment required at the hospital terminal on circuit boards which 
could fit into a commercially available communications console (see Fig. 1). 



Implementation was initially hampered by incomplete documentation of 
the existing microwave system. Some fears were also expressed by the 
hospital administration as to imposing additional pieces of hardware upon 
medical personnel without adequate human factors engineering of their 
total communications system. The problem is complicated by the fact that 
the local paramedical communications system has been recently redesigned. 
Operational testing of the system has been additionally delayed as a result 
of a reliability problem discovered in the sta^e EMS network. State radio 
personnel are currently analyzing the microwave control network which has 
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been found to be intermittent in operetion* Thie problem has probably 
been present since the initial installation of the system over two years 
ago, but was not discovered until testing of the NASA channel quality monitor 
was undertaken. It was anticipation of this type of problem with low usage 
channels on sha'*ed communications systems that indicated a need to auto- 
matically and continuously monitor channel patency. While the UW-BAT role 
in this test program has been essentially completed, completion of the 
operational testing has been delayed pending resolution of the problem 
discovered in the basic microwave control system. 

In spite of the delay in the start of testing of the prototype system, 
a great deal of interest has been expressed by health planners from around 
the state. Proposals for development of wide-area medical communications 
based upon the NASA-sponsored prototype system have been included in three 
regional health planning grant applications for implementation funding under 
Section 1203 of Public Law 93-154 (Emergency Medical Services Act of 1973). 
These applications cover 31 of the 72 counties in Wisconsin. In addition, 
the state level 1203 grant application included funding to develop a design 
and draft specifications for a statewide wide-area medical communications 
system based upon the results of the prototype evaluation. 

External Program Contributions ; The Wisconsin Division of Health has 
committed staff time and mobile equipment to the program. The use of the 
state microwave network has been authorized. Additionally, the Marquette 
County Emergency Medical Services system will participate in the opera- 
tional tests. University Hospitals in Madison will fill the role of providing 
24-hour-per-day physician backup. 
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Coia»ercialiK<tion Potential ; Other channel quality nonitoring devices 
are conmercially available and in general use for telegraph and digital 
data circuits. However, they are not designed to monitor channels carrying 
voice or other signals that contain many random frequencies. Also, they 
cannot monitor all the critical parameters of voice and high-speed data 
circuits. The communications channel quality monitor developed under 
NASA sponsorship has both voice and high-speed data capabilities. 

Assuming successful demonstration of the prototype system, it is 
anticipated Chat functional specifications for a monitoring and control 
module will become a part of the system proposed for implementation under 
the recently submitted grant applications. Following regional application, 
the same system requirement would be included in statewide planning. 
Replication of the monitoring and control module requirement in other 
regions would likely occur. 

Several states have in service or are planning Che use of microwave 
systems for EMS on a shared basis. Moreover, numerous law enforcement 
agencies utilize communication channels in a parallel manner to this ENS 
usage. Commercialization potential is enhanced by the possible inclusion 
of channel quality monitoring requirements in the specifications for new 
public service communication channels. 

Problem Investigator ; John L. Hankes, EMS Planning Analyst, State of 
Wisconsin, Division of Health Policy and Planning. 

BATeam Coordinator; Everis R. Engstrom* 
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Problem UW-23 - Conformable and 
Autoclavable Return Electrode 
for Electrosurgery 

Help Wanted ; Coomiercialiaation sources. 

The Heed t A conformable return electrode to make reliable and safe 
contact over a large skin area. This would eliminate the possibility of 
exit burns and ensure more consistent electrosurgical procedures. 

Background ; Electrosurgical dispersive return electrodes are normally 
aupplied in the form of flat stainless steel plates. This configuration 
is convenient to place, easily cleaned and steam steriliaed. When used 
for human electrosurgery, deformation of Che buttock normally permits 
sufficient contact area to minimize heating due Co current passage. 
Flexible foil, pre-gelled, disposable return electrodes are available, 
which may be wrapped around a limb to establish low resistance contact. 
These electrodes are significantly more expensive than the reuse of a 
permanent autoclave sterilizable return electrode. 

Another aspect of Che return electrode problem is that of research 
involving small animals such as rats and small dogs. The sharp body 
contours of these animals make establishment of a low resistance, large 
area body contact for RF current very difficult. A conforming return 
electrode would have potential benefit for both human surgery and for 
animal research. 

Present Status ; Return electrodes capable of withstanding repeated 
autoclave sterilization and flexible enough to closely conform to body 
contours were fabricated from high temperature silicone elastomers, 
filled with conductive particles. Materials and suggestions were provided 
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by Dr* Salvador Rositano of Ames Research Center* Materials included 
*Micone rubber filled with carbon , silver flake, and silver plated 
^lass microspheres* The electrode sheets were approximately 10 cm x 
10 cm and 2 mm thick (see Figure 1)* Comparative evaluations were 
performed between the conductive elastomeric return and a stainless 
steel plate electrode after five steam sterilisation cycles* Both cut 
and coagulate modes were conducted using both organ (pork liver) and 
muscle (rat) tissue* 
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A solid state electrosurglcsl generator was utilised, and the active 
electrode for all procedures was a 2 saa x 15 an blade* No significant 
difference was discernible for either cut or coagulation in power required 
to achieve satisfactory technic with several investigators executing both 
procedures* Clean cuts and comparable rates of coagulation were demonstrated 
at similar power levels for both return electrode types. 

An invention disclosure has been filed on this electrode design and 
transmitted to NASA Headquarters* Contact has been made with two companies 
who have expressed potential interest in development and marketing of a product 
utilizing conductive elastomeric material* Both Cameron-Miller of Chicago 
and In Vivo Metric Systems of Redwood City, California have indicated that 
further test data and a more detailed cost analysis will be necessary to 
their decisions about participation in commercialization of the concept. 

Tests of comparative tissue interface impedance with various configurations 
will be conducted first quarter of CY 1978. Two vendors capable of compression 
molding the conductive elastomer have been contacted and will provide price 
quotations on fabrication costs for the electrodes to complete the 
information package* 

Problem Investigator ; Charles E* Yale, UW Department of Surgery* 


BATeam Coordinator; James C* Houge 
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Problem UW-24 - AutomeCed Petienc 
Tracking System 

Help Wanted ; Identify applicable NASA technology* 

The Need ; A hardware /software ayaten is needed to gather data on the 
flow of patients through an ambulatory care clinic and other restricted 
settings. 

Background ; That health care is growing increasingly complex, costly, 
and in many cases inefficient, is an oft-repeated truism in America 
today. One solution to the problem lies in the application of new or 
improved management techniques to the medical clinic. Whenever a system 
is changed, however, it is prudent to have available an objective means 
la evaluate the system before and after the change. 

In the case of a medical care system, virtually all studies undertaken 
for analytical, planning, or evaluation purposes depend upon manual 
methods of data acquisition. These are largely of two types: forms, 

including the medical records in normal use, and observations made by 
trained observers. In both of these, human factors can severely restrict 
the completeness , accuracy, availability, and continuity of the data 
being acquired. 

Specific Focus : The investigator has taken part in discussions leading to 

a project in which JPL conducted analytical and modeling tasks for the 
UW Department of Family Medicine and Practice. The overall purpose of 
the project was to improve patient care being delivered in family practice 
clinics by optimally configuring space and procedures in the clinic. It 
is believed that the management control being sought can also b^ applied 
to other primary care facilities. 
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An important aspect of the concept, both in terms of validation of 
the model as well as the general applicability of the results, is the 
need for data describing patient flow. Present plans call for the 
acquisition of these data using one or both of the manual techniques 
described above. The use of automated data acquisition methods, however, 
appears to be feasible and offers many advantages. Among these would be 
accuracy, continuity, and greatly decreased interference with ongoing 
medical activities. 

BATeam Activity ; The need is for a system to track and document the 
passage of patients through a primary care facility. Two major impedi- 
ments to the implementation of an APT system are (1) more precise informa- 
tion on what data are needed and how the results would be used, and (2) funds 
to set up a prototype system. We are investigating NASA sensor technology, 
computer software, display equipment, etc., but there is no provision, 
at the present time, of adequate funds to design, build, and test a 
prototype APT system* 

The design concept would be to place either sensors or special 
reading devices at locations throughout che clinic* The former would 
operate entirely without human assistance while the latter would require 
the patient to feed an ID card of some sort into the readers sequentially 
as he passed through the clinic. A minicomputer would receive signals 
from the sensors /readers on-line, store the event and provide for 
management interaction at any time. 


Progress Summary ; A biomedical engineering student at UW-Madison has carried 
out a small-scale investigation of problems associated with gathering data 
on patient flow in an ambulatory clinic. His data acquisition system 


42 


required the manual entry of times and events on computer cards which 
were subsequently optically read into a computer* He found that clinic 
employees accustomed to routine, such as the receptionist, coulu provide 
sufficiently accurate data after a short practice periou, but health 
care providers, such as nurses and physicians, either would not or could 
not comply with the data acquisition requirements* Thus, patient flow data 
could not easily be obtained tor much of the course of the visit* The pace 
and dynamic character >'f :be pa*: ient /provider encounter, coupled with tne 
priority of delivering hea’r.h care over efficient management, made the 
data acquisition system relatively useless. This result confirmed the 
hypothesis that the acquisition of patient flow information must be automated 
to be effective* 

Further study of the needs of such a system is needed so that specific 
requirements can be stated. The need appears to be very broad since most 
health care, measured in terms of patient encounters, occurs at the primary, 
or first contact, level of care. Besides general applicability in the 
health care system, a data acquisition system that monitors the whereabouts 
of people in other restricted settings, such as nursing homes, might yield 
savings and increase effectiveness* 

Since the Team is committed to finding ways to transfer NASA technology 
to the service of primary care needs, further work on this problem statement 
is anticipated* Our attention to the problems of the aged also suggests the 
need for continued attention to the subject of this problem statement* 

Problem Investigator : Dr* John H* Renner, Dept* of Family Medicine and 

Practice, University of Wisconsin-Madison* 

BATeam Coordinator: William N* Fetzner* 


Problem UW^30 - Multi-Spectral 
Analysis of Tissue Viability 


Abstract : There exists a need for a surgeon to noninvasively determine 

the optimum leve\ of amputation on patients with drastically impaired 
circulation of the limbs* The Jet Propulsion Laboratory has modified a 
NASA computer^-enhanced optical process and is presently using it to aid 
physicians in the diagnosis of burn patients* This technique may have 
applicability to the amputation problem. 

The Need : According to Dr. James S. Keene » Assistant Professor, Division 

of Orthopedics (under joint appointment with the VA and University of 
Wisconsin hospitals, Madison), the specific level of amputation chosen in 
patients with ischemic changes is generally based upon the judgment and 
experience of the surgeon. Dr. Keene believes presently available objective 
criteria such as level of distal pulse, skin temperature and angiographic 
patterns of disease have not proven to be reliable predictors of eventual 
amputation healing, and that a system capable of quantifying skin and muscle 
blood flow could better predict successful levels of amputation. 

Background : Dr* Victor Anselmo of the Jet Propulsion Laboratory has been 
primarily responsible for the development of the computerized burn analysis 
system presently in use at the University of Southern California Medical 
Center* Two systems have been developed, one employing conventional 33 mm 
photographic techniques, and the other using a specially designed scanning 
camera head. The photographic system, as originally configured, operates 
as follows* 

Three conventional 3:> mm SLR cameras simultaneously photograph 
the burn area through three optical filters; near infrared (Kodak 89A), 
yellow-green (Hoya and red (Hoya 25A). The films employed are 
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high speed infrared, and "plus X," both comnercially available black and 
white films. Two additional cameras are used without filters to photograph 
the burn area, both in black and white and in color. These latter 
photographs are used for comparison and reference only. The photographs 
are taken in a darkened room using an inexpensive Xenon strobe light. 

The black and white photographs taken through the three filters are then 
scanned by a high resolution optical system at JPL, and each point on 
the photograph is assigned a number (quant itised) on a gray scale. 

These digital values are fed into a computer. The computer software 
registers the photographs to correct for parallax, and then computes 
three ratios for each point: red to yellow-greer., infrared to yellow- 

green, and infrared to red. The ultimate output is a color-coded print 
of the burn area that shows partial-thickness burns as blue regions, 
partial-to-full-thickness burns as red, and full-thickness burns as 
yellow-green. 

The system presently undergoing clinical trials at the USC burn 
ward utilizes a camera head with a planar scanning mirror to sequentially 
optically transmit the burn image to three filters backed by linear 
photo-diode arrays. The information is digitized, processed by a mini- 
computer and ultimately appears on a color TV monitor. The display format 
is similar to the pseudo-color picture obtained using the previously described 
photographic system. 

The multispectral analysis technique employed by these two systems 
essentially maps the hemoglobin oxygenation of subcutaneous vascularization 
to a depth of 3 to 4 mm. It vividly contrasts zones of hyperemia, stasis, 
and coagulation, and should enable the surgeon to determine at an early 
stage those areas that will require skin grafts in ordet to heal. 
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Progress - Application to Peripheral Vascular Disease Diagnosis : To determine 

the applicability of the multi-spectral analysis techniques to peripheral 
vascular disease diagnosis, tvo patients with peripheral vascular disease 
were photographed at the VA Hospital in Madison by Dr« Anselmo of JPL« The 
photograp .8 were taken through a series of optical filters both prior to, 
and following, application of radiant heat to the affected limbs (dilation 
of the surface vasculature due to increased skin temperature accentuates the 
effect of any vascular flow restrictions)* Pressure profile recordings of the 
affected limbs were also taken under the same conditions using an occlusive 
cuff (non-invasive) measurement system* Brief medical histories of the 
two patients are as follows: 

(1) Patient A suffers from bilateral leg pain after walking several 
minutes, has a history of hypertension, and due to poor 
circulation has undergone amputation of the left great toe« 

Pressure recordings and arteriography suggest local inflow 
obstruction of left iliac system* 

(2) Patient B, a diabetic, was recovering from burns on the calf 
of one leg* The burn had been incurred by overexposure to 
the radiant heat from a wood-burning stove, and had been 
aggravated by prior frostbite of the area* 

The photographs taken at the VA Hospital were analyzed at JPL, and the 
results conveyed to Dr* Turnipseed at that hospital* There were pronounced 
differences in the spectral reflectance characteristics between the diseased 
and more normal areas of tissue for both patients* While it was not possible 
to determine the optimum filter types for most effective differentiation due 
to the limited data, both Dr. Anselmo and Dr* Turnipseed were encouraged by 
the findings and felt that further controlled studies of patients with 
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peripheral vascular disease using the JPL/NASA processing technique were 
warranted* 

Progress to Date; A meeting has been scheduled with Dr* Turnipseed at the 
VA Hospital for mid-January 1978 to discuss specific methods of applying 
the JPL/NASA multispectral analysis techniques in studying several patients 
with peripheral vascular disease* An evaluation of this technique will be 
coordinated with other approaches proposed by the VA Hospital in Madison for 
vascular disease diagnosis* 

Problem Investigators; Dr. James J. Keene , Dr. William Turnipseed, and 
Dr* Theodore Goodfriend, VA Hospital, Madison, Wisconsin* 


BATeam Coordinator; L* Burke O'Neal 
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Problem UW-32 - New Femoral Head 
Prosthesis Design to Improve 
Long-Term Stability 

Help Wanted ; Identify interested companies. 

Abstract : Femoral head prosthesis failure has proven to be a clinically 

significant problem. Host rejection of cement, loosening through bone 
resorption end fatigue failure of the stem due to loosening are major 
modalities of failure. A new design has been proposed to solve these 
problems, but needs further investigation. 

The Need ; '‘Today we are still living in the revolutionary era of total 

hip replacement, a worldwide revolution in which about 20,000 orthopaedic 

surgeons are more or less involved and nearly 1 million patients are 

personally involved. There is such enthusiasm that now some surgeons 

are performing total hip replacements in patients under 50 years of 

age."^ A recent market study shows that just the West European market 

for implant devices tor long-term use was $280 million in 1975, projected 

2 

to increase to $430 million by 1980. In spite of the vast number of 

total hip replacement procedures performed around the world, pioneers in 

the field such as Maurice E. Muller and John Charnley acknowledge the 

fact that late complications and failures of the femoral head component 

. . 3 

are clinically significant. Patterson and Brown have reported an 
incidence of 31% major complications in the first two years after total 
hip replacement. Total hip procedure became popular in the United 
States only after 1965, as opposed to 1958 in Europe. The recent statistics 
from Europe indicate that today there are as many procedures redone in 
Europe as there are new cases. 

One mode of failure is fracture of the stem. In all cases of such 
fracture, loosening of the proximal half of the stem is observed.^ 
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Another cause for loosening may be allergy or host rejection of 
methylmethacrylate cement (0.5Z of cases ), used to bond the prosthesis 
to bone* This takes place within 1 year following the operation. 

The main complication, however, is loosening after 5 years. To 
understand the loosening problem, we have to know that no real bond can 
occur between bone and cement. A fine layer of fibrous tissue always 
will develop between cement and bone, thus permitting some movement 
between the elastic bone and the rigid cement* If the medullary cavity 
is not fully packed or if the bending forces are too great, for example, 
in a prosthesis fixed in a varus position, the movement at the inte*. face 
between cement and bone will soon increase* This will lead to bone 
resorption, fibrous tissue formation, and gradual loosening of the 
femoral stem in the first years following a total hip replacement.^ 

Specifications ; A new design of a femoral head prosthesis has been 
proposed which would offer improved long-term stability* 

Actions Taken ; 

Patent Status of the New Design : The femoral head prosthesis design 

was reported to the contract monitor, Mr* Don Friedman, under the "New 
Technology" clause of the contract. Subsequently, a decision was made by 
the Wisconsin Alumni Research Foundation (WARF), a non-profit patent 
management organization that represents the University of Wisconsin >‘n 
patent matters, to file for a waiver of rights to the invention* The 
premise for the waiver application was that WARF and the University of 
Wisconsin then would practice and commercialize the invention using their 
own resources* Through a letter dated October 25, 1977, the Board of Regents 
of the University of Wisconsin System were informed that the NASA Inventions 
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and Contribution Board had recommended to the Administrator that the 
petition be granted (Waiver No. W-1876). Notification of action by the 
Administrator jon the waiver has not been received as of this date. 

NASA Technology ; Substantially relevant NASA technology was located 
at the Ion Beim Applications Section, Space Propulsion & Power Division of 
Lewis Researcit Center (BAT quarterly report July-Sept. 1977). It appears 
that the ion- beam technology could be used to fabricate the porous polymer 
sheath which /is the unique feature of the proposed design. A January meeting 
has been planned with Mr. Bruce Banks, Head of Ion Beam Applications Center 
and Paul fosiiter, TU officer at Lewis, to discuss feasibility of this tech- 
nology application. 

Commercialii ation Plans ; After the waiver notification is received, an 
invention application will be filed by WARF. Companies in the orthopaedic 
implant busi^iess will be contacted according to commercialization strategy 
jointly develloped with WARF. 
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Problem UW-33 - Hiniaturised Force 
Transducer for Gastrointestinal 
Motility Studies 

Help Wanted ; Size of market, possibility of developing standard configura- 
tion, identify custom manufacturer* 

Abstract : Needed is an implanted, miniaturized force transducer suitable 

for monitoring the force of contraction of individual contractile segments 
of the small bowel of unanesthetized animals for periods of at least six 
months. Various transducers which may be applicable have been developed 
by NASA and are being investigated for possible application* 

The Need ; Several patterns of gastrointestinal tract smooth muscle con- 
tractile activity, referred to as motility, have been described* Specific 
patterns of motility have been associated with pathologic states such as 
diarrhea and constipation* Because intraluminal devices and anesthetics 
can markedly affect motility, extraluminal force transducers which may 
be used to monitor contractile activity in the gastrointestinal tract of 
unanesthetized animals have been developed* Currently used transducers 
are approximately 1*5 cm long, 0*7 cm wide, and *3 cm thick* In the 
small bowel of the dog, the length of an individual contractile segment 
is approximately 1 cm. In order to define the pressure-flow relationship 
in the intestinal lumen, it is necessary to determine the contractile 
profile within an individual contractile segment. What is needed is a 
miniature force transducer which will allow determination of the contractile 
profile of an individual, 1 cm long contractile segment* 

Specifications ; The width is the critical parameter* Ideally, a width 
of 1 mm or less is desired. The length should be 1 rm or less* Forces 


to be measured are 0-100 g 


Actiont Taken? A computer iced search of the NASA data base has been 


completed. Known relevant NASA technology is being evaluated for possible 
application. A NASA-patented miniature catheter tip force transducer 
(Patent 3,971,36A) developed at JPL may be modifiable for this use. The 
possibility of obtaining some prototypes from JPL for evaluation by the 
problem originator is being investigated. Also, an attempt is being made 
to determine if a significant number of other researchers would be interested 
in strain gages of this configuration. If that proves to be the case, 
commercialization efforts may be worth pursuing. 

Problem Originator ; James Christensen, M.D., Director, Division of 
Gastroenterology, University of Iowa. 

BATeam Coordinator; Ever is R. Engstrom. 
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Problem UW-34 - Syetem to Provide 
Quantifiable Vestibular Stimulation 
and Motor Response in Children with 
Delayed Development 

Help Wanted ; Methods for vestibular assessment for children* 

Abstract : The methods used presently for clinical evaluation of develop- 

mentally delayed children and for the provision of vestibular stimulation 
for therapy are predominantly manual, quite subjective, and result in con- 
siderable scatter* The development of means for quantifying both the 
input vestibular stimulation and more exact measurement of motor per- 
formance would be of significant value in the clinical setting. 

The Need ; Some children experience developmental delay as a result of 
sensory deprivation caused by slow maturation, coupled with inadequate 
responses of the sensory and motor systems to environmental stimuli* 
Therapeutic intervention to counteract these delays normally take the 
form of sensory enrichment programs* Physical and occupational thera- 
pists working with developments lly delayed children use developmental 
behavior patterns including specific postures that involve the child's 
nervous system in stimulus, integration and response* An operational 
hypothesis is that a specific vestibular (occurring in the semicircular 
canals of the inner ear) stimulus applied over a specified period of 
time will effect an improvement in motor performance* The parameter 
most often used as a measurement of vestibular response is the degree 
and interval to acquire nystagmus (an oscillatory eye movement) habitua- 
tion due to vestibular stimulus* 

Specifications : Stimulus to the vestibular apparatus is most often 

achieved by rotating the child either manually or on a rotating platform* 
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Variation of the inclination of the specific pairs of semicircular 
canals, combined with differing angular velocities, accelerations, and 
decelerations, are used to provide varying input stimulus* Probable 
speed range required would be in the order 20*40 rpm, with capability 
of up to two feet off-center displacement would initially be desirable, 
with the capability of fixation of varying degrees of angulation of the 
child's head to provide varying stimulation* Ideally, the capability 
for speed variation or other means to provide elliptical movement or 
multiple cycles of acceleration/deceleracion per revolution might be 
clinically useful* The capability of self-control and braking to 
terminate unpleasant experience by the child would also be desirable for 
older children. Instrumentation to record Che EOG and EEC might provide 
more quantitative measures of motor performance than visual observation 
of subject eye movement during rotation. 

Actions Taken : A literature search has been initiated to identify work 

done by NASA including measurement of astronaut response Co acceleration 
and deceleration and centrifuge setting to identify potentially applicable 
NASA technology and/or methodology. Information on vestibular assessment 
programs for both the Apollo crew and in-flight tests done on Sky lab have 
been given to Professor Punwar for review* 

The Rotating Litter Chair developed at Johnson Space Center and used in 
Experiment M131 on Skylab incorporates all of the necessary features for a 
system for vestibular assessment of children* It is probable that a device 
intended for therapy could be a simplified version of the litter chair* 

Collaborative support for the initial phase of specification development 
and functional definition has been obtained from non-NASA sources. A 
prototype device was fabricated and will begin evaluation in January 
1976. Results of these tests should provide the basis for better functional 
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definition of required eyeten paremetere and pemit development of a 
product concept and conmercialiaation plan* 

Referencea ; 

1. "Environmental Modification of Autiatic Behavior/' Ornita, A. 

Arch* Gen* Paychiat. ;22, 560-565, 1970* 

2. "A Diaorder of Senaory Motor Integration," Infantile Autiam Concepta, 
Characteriaation, and Treataienta , pp* 50-68, London, 1971. 

3* "Effecta of Veatibular Stiaiulation on Nyatagmua Retponae and Motor 

Performance in the Developmentally Delayed Infant," Kantner, R., et. al. 
Phyaical Therapy , 56:4, 414-421, April 1976. 

Problem Originator : Alice Punwar, Director, Occupational Therapy Program, 

UW-Madiaon. 

BATeam Coordinator: James C. Houge. 
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Problem UW-35 - Porteble Dental 
Equipment 

Abstract : A need for portable, modular, dental equipment has been identified 

by the UW-BAT to deliver dental care in rural areas here and abroad, and to 
provide such care to armed forces personnel on active duty, handicapped 
children, chronically ill adults and prisoners. A similar need exists in 
public dental health programs to conduct preventive dental care clinics for 
the underprivileged youth population. There seems to be a potential for 
transfers from different areas of NASA technology and expertise. 

The Need ; Traditionally dentists have been confined to their offices and 
bulky fixed equipment. There is no commercially available portable dental 
instrumentation system. As a consequence, that fraction of the population 
who cannot visit the dentist on a regular basis (due to various reasons which 
will be discussed later) just do not have any dental care available to them. 

Even here in the United States, the lack of dental care is one of the 
most critical health care problems of rural people.^ The link between 
sound oral health and proper nutrition has gained importance only recently. 
Early loss of teeth or infected gums will disable a person to chew, hence, 
causing malnutrition even in an area where there is an abundance of good food. 

A review of existing literature shows an alarmingly high number of 
people in this country alone idio do not receive dental care of any 
significance. The people lacking dental care can be classified into the 
following categories. 

Indigents ; In New York City, an estimated 200 000 children (6-14 
years) receive only minimal care such as emergencies and extractions. 

Handicapped Children and Chronically 111 Adults ; Due to long 
neglect and debility through illness, these people have very poor oral 
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health status. A DH£W study in Kansas City showed that 7»000 people as 
being homebound.^ 

Inst itutionalised ; There are 880,000 persons in mental hospitals, 

2 

prisons, and other institutions who get only minimal care. 

Since the inception of the Social Security Act of 1935, dental 
divisions of the State Health Departments grew from 13 to SO. The dental 
divisions are operated by grants from Social Security. In the past there 
have been two approaches in catering to the needs of these people: 

(a) Fixed location clinics and bussing of people to these clinics. 

(b) Nobile clinics* 

Both methods are expensive. Bussing people in communities larger than 
. 3 

40,000 18 very laborious. A mobile clinic currently costs about $60,000. 

Thus, a lightweight, portable, easy to set up, modular dental system 
with a price tag around $10,000 would use the federal funds efficiently 
and provide dental care to more persons for the same dollar value. 

One other factor contributing to this lack of dental care has been 
una liability of manpower for such operations. The new Health Manpower 
^ :t of 1976 promises to alleviate this problem. The bill authorizes 
capitation grants of $2,050 average per full time dental student for fiscal 
year 1978 through 1980* The conditions for award of such grants to dental 
schools are that '^schools must either increase first year enrollment over 
that in 1976^77 by lOS or have an approved plan to train all students prior 
to their graduation at least six weeks in ambulatory care settings in areas 
remote from main teaching site or in areas in which medically underserved 
populations reside . ** 

To gain a better insight into this problem area, the UW-BAT conducted 
a telephone survey by contacting 11 prominent dentists across the country 
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and two leading manufacturers of dental equipment for their opinions and 
experiences (see list at end of this problem statement)* 

A breakdown of their opinions is as follows: 

(a) All persons contacted agreed that there was a definite and urgent 
need to deliver dental care to the kinds of people discussed above* 

(b) All agreed that it would be worth our while investigating the 
possibility of putting together a miniaturised total dental 
system using aerospace technology* 

(c) Everyone concurred on their opinions that the past and current 
lack of demand for such equipment is due to manpower shortages 
and funding deficits* 

(d) Nine persons, including the two manufacturers, were of the opinion 
that demand for such equipment would grow in the next 5-10 years 
through increases in manpower and in financial grants* 

(e) Two of the dentists had no opinion as to the future of portable 
equipment* 

(f) Two other dentists thought there would not be a substantial demand 
for portable equipment, but qualified the remarks by saying that 
their opinions were based on current trends* 

Existing System : Dentists requiring portable equipment presently have to 

fabricate their own units* In the past, this has been done by Public Health 

dentists serving in Alaska and volunteer dentists delivering health care, 

. . 4 . 

under the sponsorship of over 50 nonprofit organizations, in rural areas 
of developing nations. It is estimated that there are several hundred 
American dentists who offer such voluntary services during the sunsner, 
exclusive of W*H*0. dental programs. The problem investigator. Dr. Barry 
Simmons, from Athens, Georgia, founder of Dental Health International (funded 
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by the Agency for International Development), has spent the past 13 sumers 
providing basic dental care to the rural poor in developing countries. 

Although the required specifications of equipment for use abroad will be 
slightly different than for American use, the work already done by Dr. Simmons 
in constructing the portable dental equipment and his experience in this 
area could be the basis for developing an advanced version. 

The description of his equipment made up of commercially available 
components is given below: 

The entire system is shotm as it would be assembled in the field 
(Figure 1). For details, refer to the schematic diagram (Figure 2). 

Although some of the individual components have been made portable as 
per the requirements laid down by individual dentists, the system as a 
whole leaves much to be optimized. 

The heart of the system is a "dental unit" (4) called "Mission-Air" 
made by A-Dec, Oregon, one of the largest manufacturers of dental equipment. 

It was made to the specifications recommended by Dr. Simmons. This unit 
contains the control valving, pressure gauges, water coolant tank and 
assorted plumbing for attaching the various dental handpieces, oral suction, 
and a three-way syringe. This unit, weighing 16 KGS in the carrying case, 
is being sold by A-Dec at the rate of 3 to 5 per month. 

2 

The dental unit is powered by compressed air at 2. 8-3. 8 KG/CM , 
delivered by an AC motor or I.C. engine driven compressor (1) depending 
on field conditions. There is a holding tank (2) to cool the air down 
to reasonable temperatures (15°-21®C) and to relieve the compressor from 
having to run on a continuous basis. A vortex dryer (3) then dehumidifies 
the air before it enters the dental unit. 

A lightweight dental chair (5) also made by A-Oec has an adjustable 
back support and legs for different reclining positions and heights. 
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The chair has an approximately 6,000 candle power fiber optics light 
source (6) attached to it* The light source requires a 220-volt power 
supply (7). 

Finally, there is a large folding cabinet (8) with all dental power 
tools, surgical equipment, and expendable items* 

Specifications : Ideally, the system should be modular and lightweight 
for easy transport. The types of vehicles used to transport the equipment 
abroad vary from horse and camel backs to jeep-type vehicles and carved 
wood boats. Sturdy, well sealed, impact resistance containers are a 
must to protect equipment and supplies* Within the United States, modes 
of transport are light planes, helicopters, and automobiles. The equipment 
must be easy to set up in the field by technicians. 

A. A compact and lightweight power source and compressor would make 
the existing system much lighter. The dentists need a high speed 
(100,000 rpm) and a low speed (30,000 rpm) handpiece with speed 
control, cooling water for drills, a three-way air-water syringe 
for rinsing, oral suction, and sonic and ultrasonic cleaning tools, 
all of which, at the present, are compressed-air driven. However, 
t' ^se need not be pneumatic if there are alternate ways of powering 
the tools. 

B. A lightweight (9-13 KGS) dental chair, fully adjustable in height 
and reclining angle; should be, in addition, collapsible into a 
small volume. 

C. An optimized inventory of surgical instruments and supplies should 
be packaged into a lightweight (13-18 KGS) supply chest. Currently, 
with the supplies, the unit weighs 130-180 KGS. 

D* A compact sterilizing chamber (not shown) is required for the 

drills and instruments. Possibly, the unit could be built into the 
supply cheat for a 2-in-l function. 
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E* A dental X-Ray unit including a miniaturized processing lab also is 
highly desired by the dentists working in field locations* Locating 
the patient and the X-Ray head with no relative motion between the 
two is a problem in the field* 

Actions Taken : Various NASA-developed technologies were identified through- 

out the course of the reporting period which have the potential of making 
significant contributions in four of the five problem areas described above* 

A* Compressed Air Source * The BATeam contacted Dr* Robert Mallien 
from Milwaukee who also has developed compact and portable dental 
equipment for use in rural areas* In a joint effort with Dr* Mallien 
and a company in New Berlin, Wisconsin, called D&H Composites, a 
collapsible compressed air holding tank was developed using NASA and 
DOD-developed glass filament winding technology* A flexible resin 
developed by D6H Composites allowed the tank to be collapsed to 50 % 
of original volume when not in service* (For details, see the preceding 
three quarterly reports— January-September 1977*) The weight of the 
tank is around 10 pounds which is a considerable improvement compared 
to the 25-30 pounds of a commercially available steel tank of the 
same volume* The composite tank was field tested in Colombia by the 
Marquette Medical Dental Team on the international project during the 
summer of 1977* 

Pin hole type failures prevented the tank from being used 
effectively. Efforts are underway to further lighten the weight of 
the tank* Mr* Austin D* McHatton, an expert on engineering fabrics at 
NASA Langley Research Center, was consulted for possible use of synthetic 
fabrics in the tank design. He has proposed a cylindrical tank with 
a rubber bladder contained within a fabric sheath* The diameter will 
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be chosen to limit the hoop etreea well within the yield stress limit 
for the fabric and the length of the cylinder will be adjusted for 
the given volume* Thus, after use, the tank could be rolled up 
much like a fire hose* The Good Year Company has been approached 
for the inner bladder design* 

B* Dental Chair . A rotating litter chair used during the Skylab mission 
to test vestibular function (motion sickness) seems like a uuitable 
design for a lightweight dental chair (see Figure 3). If made from 
the composite material support panels and aluminum tubing, the overall 
weight can be minimized* Furthermore, the various linkages could be 
disassembled into a compact transportation package. Dr* Jerry L* 
Homick, Johnson Space Center, is being consulted on the adaptation of 
this design for the dental application. 



Figure 3. Rotating litter chair 
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D* Compact Steriliter * A coonercially available chemical vapor 

aterilizer, made by MDT Corporation, El Segundo, California, the 

Chemiclave 5000 (Figure 4), veigha 18.18 KGS and operates at pressures 

2 

in the 1.41-2.82 kg/cm range. The BAT, in collaboration with Dr. Mallien 
and the MDT Corporation, is trying to develop a modified chemical vapor 
sterilizer. The weight reductions can be achieved without sacrificing 
structural integrity through the selection of composite materials to 
replace metallic components. Mr. Robert Baucom, composite materials 
expert at NASA Langley Research Center, has suggested the use of 
graphite reinforced poly-imides to construct the sterilizer pressure 
vessel. This composite has the capability to retain its original 
properties at the temperature (132*0 required in this process. Mr. 

Baucom indicated that the first few prototype vessels could be fabricated 
at Langley if planned and scheduled through the proper channels. These 
activities will be coordinated through Mr. John Samos, TU Officer. 

The MDT Corporation has provided a Chemiclave 5000 sterilizer and 
all the blueprints necessary to carry out necessary modifications. If 
the prototype pressure vessel proves successful, more comprehensive 
modifications will be undertaken. Dr. Robert Runnels, Chairman of the 
MDT Corporation, has shown great interest in this project. Dr. Runnels 
has indicated that if the NASA solutions seem practical, his company 
would then be willing to consider co-funding of further development of 
the lightweight sterilizer. 

E. Portable Dental X-Ray Unit . The most significant NASA technology 
contribution perhaps will result in this area. The hand-held dental 
fluoroscopy unit, developed at Goddard Space Center, called the LIXl- 
scope (Low Intensity X-Ray Imaging Scope), seems to be an ideal remedy 
to the problem of field x-ray work. In rural areas, hard-cupy x-rays 
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Aiiractive design cnhaiKct 
appearance o^ny area 


Convenierd aperture permits 
easy filling of rctervoir with 
Vftpo-Stcril Solution 


/ 


Efficient system of condensate 
coils condenses most vapor 
during depressurization. 


Patented safety chamber latch 
prevents door from opening 
while chamber is pressurized. 


Handy condensate tray 
facilitates disposal of used 
solution 



Indicator lights signal 
temperature function, cycle 
end. and solution level 

Simple control panel f«icililntes 
correct operation 


Easily read gauge records 
progress of sterilization cycle 

Single control knob activates 
patented self-metering vaKo to 
assure correct amount of 
Vapo-Steril Solution every time 


Automatic timer audibly 
signals compUMion of 
sterilization cycle 


Technical Data: 

Overall Dimensions 

Chamber Dimensions 
Reservoir Capacity 
Power Supply 
Current 

Operating Pressure 
Operating Temperature 
Weight 

Shipping Weight 


1 3 (33 02 cm | wide n 10' z (26 67 cm ) high 
'I 19’; (49 53 cm ) deep 
6 ( 1 5 24 cm ) diameter n 1 1 (27 94 cm ) deep 

19 fluid o: ( 50 litre) 

120V A C . 60 Hz. 500 Wafts 
4 2 Amps 

20 - 40 psi (1 41 . 2 82 kg/cm') 

270 F ♦ 5 (132 C * 2 ) 

40 pounds ( 1 0 10 kg ) 

49 pounds (22 27 kg ) 



Figure 4, The Chemiclave 5000 
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Pefons Contacted During Telephone Survey ; 

Dr* Everett Cleuss, Exec. Director, Christian Dental Society, 
Littleton, CO. 

Dr* Lloyd Cloud, Asst. Chief for Program Operation, Indian Health 
Service, Albuquerque, NN* 

Dr. Joseph Doherty, Dental Director, Wisconsin Public Health. 

Dr* George Gellespee, Chief of Dental Section, Pan American Health 
Organisation, Washington, DC* 

Dr* Charles Goldstein, University of Southern California School of 
Dentistry* 

Dr* John Green, Chief Dental Officer, Office of Asst* Sec* for Health, 
HEW, Public Health Service, Washington, DC* 

Col* Ed Larr, U*S* Army Dental Corps* 

Mr* Joe Leiser, Columbus Dental Co*. Columbus, OH. 

Dr* HcCarten, Chief Dentist, Indian Health Service* 

Dr* Charles Meyer, Community Dentistry Dept*, Creighton University, 
Omaha, NB* 

Dr* Tom Pickles, Dental Director, Oregon Public Health* 

Dr* Robert Runnels, Chairman, MDT Corp*, El Segundo, CA* 

Dr* Carlos Saldana, Brooke Army Medical Center, San Antonio, TX* 

Mr* Phil Smith, Customer Service Manager, A*Dec, Hewberg, OR* 
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4* "Demand Abroad for Dental Personnel and Material Directory of 
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Association, 1972* 

5* Tomm H. Pickles, Paper presented at Title V W'^rkshop, Las Vegas, 
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Problem Investigator ; Dr. Barry Simmons, Dental Health International, Athens, 
Georgia; and Dr. Robert Mallien, American Fed Cross, Milwaukee, WI* 


BATeam Coordinator: Bakki Kudva 
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ProblgB UW-37 - Priouiry Care 
Education and Reapooae 

Help Wanted ; Identification of beat applications » publisher interest* 

Abstract ; Training of both intermediate-level health care providers and 
of patients to meet primary care needs can be greatly advanced with a 
NASA development I the IHSS Checklist* 

The Need ; Now more so than ever before* a need exists for the clear, 
organized* and efficient transfer of information* This is true in all 
fields as data and knowledge increases, but it is nowhere more true than 
in medicine* Vast sums of money are now spent for health care; the 
field is k'onstantly broadening, becoming more complex and growing 
increasingly intertwined with other aspects of modern life* 

One aspect of the evolution taking place in modern medical practice 
is the renewed emphasis upon primary care* Once the most familiar form 
of medicine, it had gradually become replaced with specialization and 
highly technical approaches to the delivery of health care* The pendulum 
has clearly begun to swing back as new forms of primary care arc evolving 
in this country* Among these are new provider types, who extend the 
doctors' capabilities — the Physicians Assistants and Nurse Practitioners — 
and a growing reliance upon the patient as an important partner in 
medical care. 

As the delivery of health care becomes more complex and diversified, 
so too does the need grow for better instruments of communication* The 
new participants in the health care process, the intermediate-level 
extenders and the patients, both need good training aids to develop and 


secux'e their effectiveness 
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NASA Technology ; One of the probleme faced by phyaicians charged with 
aafeguarding the health of aitrooauta waa the problem of health care in 
the space“bound capsule* It could not be expected chat a phyeician 
would be on board for every mission, so it waa clear Chat astronauts 
must be trained and provided with the capability of attending Co their 
own medical needs* 

The solution to this problem for Skylab was to develop a checklist, 
to be used with on“board diagnostic and therapeutic materials for medical 
purposes* This development, unique to Che space program, i» knovm as 
the INSS Checklist. By means of these materials, individuals without 
extensive medical training were prepared to meet medical emergencies in 
the most effective and expeditious manner* The Checklist has already been 
adapted by a NASA field center for application to emergency medical care on 
earth, but other applications seem even more promising. 

Actions Taken ; Plans for the transfer of this technology have progressed 
to the point that a BAT“Spotisored project has been initiated* The purpose 
of the project is to (1) investigate in more depth Che possible applications 
for the NASA checklist, (2) prepare outlines and sample adaptations of the 
checklist for the most promising applications, and (3) develop a commercializa“ 
cion package and strategy for securing the commitment of a publishing 
company to finish the work and make the results widelv available* 

At the outset of the project, the following applications were under 
consideration: 

1* Training aid for family physicians teaching clinical problem- 
solving to medical students and residents* 
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2. Training aid for faculty teaching oadical decision-making to 
physician extender trainees, e*g«, Physicians Assistants, 

Nurse Practitioners, Pharmacy Practitioners, etc* 

3* Reference manual for use by those in #2 (useful in industrial 
medicine, r'i.mote site practice settings, etc*)* 

4. Medical guide for hunters, fishermen, backpackers, boaters with 
limited or delayed access to physician care* 

5* Medical guide for military and public safety personnel required to 

give emergency care in remote areas (Coast Guard, state police, etc*)* 
These plans have been discussed with Dr* Paul Buchanan, Director of 
the Biomedical Office at the NASA/Kennedy Space Center, who played a major 
role in the development of the NASA Checklist* He has agreed to collaborate 
with us on the project* Moreover, he believes that the objectives under 
consideration in this project are the early targets for new ways in which 
medical care will be delivered in the future* He is interested in such new 
tools both for widespread public use as well as to satisfy some upcoming 
NASA needs to provide effective, remote medical care* 

Problem Investigator ; Dr* John b- Renner, Chairman, Dept* of Family Medicine 
and Practice, University of Wiscousin-Nadison* 


BATeam Coordinator; William N* Fetaner 
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Problem UW-39 - Pupillometer — A 
device to Continuously Measure 
Pupil Diameter 

Help Wanted ; NASA technology in solid state detectors and fiber optics* 

Abstract : There is a need for an inexpensive device to accurately 

measure the pupil diameter in real time* Some of the important and 
useful applications of such an instrument are in clinical neurologic 
diagnosis, monitoring during anesthesia, behavioral screening, pharmaco- 
dynamic research, and assessment of narcotic dependency* 

The Need : Experimental and clinical studies of the pupil in the fields 

of physiology and pharmacology have drawn much attention during the past 
century* However, a method of quantitatively measuring pupil response 
to various stimuli, named "Pupillography" by the late Dr* Otto Lowenstein, 
was introduced only 50 years ago* Ever since, many Pupillographic 
methods such as direct measurement using lenses and scales, photographic 
methods and infrared scanning methods have been tried* 

The constrictor sphincter muscles of the pupil derive their excitory 
impulses from the parasympathetic neuro-system* The light-reflex feedback 
pathway is included in this system, where impulses originating in the 
retina are fed back through a two-nerve relay system to the pupil* The 
sympathetic nervous system, on the other hand, innervates the dilator 
muscles of the pupil through a variety of pathways* In addition to having 
inhibitory effects on the parasympathetic relay system, the sympathetic 
pathways can directly act on the dilator muscles through the sympathetic 
outflow from the spinal cord at the cervical and thoracic levels* Both 
systems are influenced by centers in the upper brain (cortex)*^ 

The involvement of the pupil in these systems makes it an excellent 
indicator of lesions and disorders of the system when considered along 


with other symptoms and a thorough understanding of the complex inter- 
connections • 


The effects of clinical lesions on pupil response have been well 
documented. Figure 1 shows pupillograms corresponding to the clinical 
lesions most often encountered in practice (for details, see reference 1) 
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Figure 1. Clinical lesions in the parasympathet ic reflex arc. 

Y-axis of pupillogram shows pupil diameter in mm and x-axis the time. 

The numbers 1-7 indicate the lesions most often encountered in practice. 
The corresponding pupillograms 1-7 show changes in pupillary reactions 
caused by these lesions. 

Due to the higher brain center links with the pupillary system, psychotic 
disorders, drug addiction, alcoholism, etc., have been shown to cause changes 
in the pupil response. Experiments conducted in Viet Nam have shown pupil 


diameter to be an excellent differential indicator of heroin intoxication and 

^ . U 

withdrawal. Pupil response in Schizophrenics has been documented by Rubin. 
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During the induction or anesthesia, the patient may be in an excited 
state and his pupils are often dilated* As anesthesia deepens, upper 
brain inhibitory influences on the parasympathetic relay system are cut 
off, resulting in constricted pupils* But if anesthesia becomes dangerously 
deep and begins to encroach upon the mid-brain, the pupils dilate again 
and fail to react to light due to inactivation of the light reflex system*^ 
This means that monitoring pupil response during surgery could be a valuable 
input in controlling the state of anesthesia* 

Specifications : In the past, several systems have been described and tried* 

2 5 

Infrared scanning techniques are described by Lowenstein and Troelstra* 

In both cases, the I*R* radiation passes through scanning holes in a rotating 

disc or drum and illuminates the eye* Reflected radiation from the eyeball 

is collected by a photomultiplier tube, the output of which goes through 

the electronics that extract the pupillary diameter from the signal* 

Other techniques using infrared film and motion picture photography 

have been described by Lowenfeld*^ Infrared radiation is used in most cases 

due to the insensitivity of the retina to it. 

The state of the art now is to use silicon vidicons to scan the image 

formed by I«R« optics* The vidicon output is fed into computers through a 

video-digital interface* Depending on hardware and software capabilities, 

the pupil diameter can be calculated in addition to tracking the eye and 

7 8 

focusing the i»aage* * One of these schemes is shown in Figure 2. Devices 
that can track the eye are called Oculometers. 

One of the reasons deterring the widespread use of pupillography as a 
common diagnostic tool is its cost* Commercially available systems start at 
$10,000 (Applied Science Lab, Waltham, Massachusetts) and go as high as 
$100,000 CHone)Twell ) * Thus, it is desirable to have an inexpensive, compact, 



cvt Mtcmoti 

Figure 2. Schematic of the cubic-foot remote oculometer. 

(♦These items deleted in cubic-inch version.) 

accurate (♦0.5?) and linear i^^Z) pupillometer that can be routinely used 
by medical personnel without requiring the continuing services of a technician 
or an engineer. Pupillograms as shown in Figure I can be saved to reflect 
the history of pupillary response. 

Actions Taken : A new design for a pupillometer was proposed by the BATeam 

coordinator. The design is being shown to several professional persons with 
varied backgrounds for a technical evaluation. The design, which involves 
a contact lens-fiber optic system was shown to the following persons. 

1. Dr. J. H. Trainor, Specialist in Solid State Detectors at Goddard 


Space Flight Center. 
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2* Dr. Ben Rusy, Professor, Anesthesiology, University of Wisconsin- 
Hadison Hospitals. 

3. Mr. Gene Nutter, Expert in Optics, Instrumentation Systems Center, 
University of Wisconsin-Madison. 

The design incorporates certain solid state detectors used by NASA in 
space* Dr. Trainor has^ agreed to provide consultation time at a minimal 
level in view of his very heavy mission responsibilities. 

At the current time applications for such a device seem to be only in 
research studies. Dr. Rusy and other anesthesiologists contacted felt that 
such a device would not be necessary to monitor the state of anesthesia in 
view of the reliability and predictability of modern anesthetic agents and 
also other standard monitoring techniques. However, other applications in 
pharmacodynamics and ophthalmology are being considered and appropriate 
persons in those fields are being contacted. The market potential of the 
design is being evaluated. The design will be reported to Mr. Don Friedman, 
Contract Monitor at GSFC as it becomes finalized. 

References : 

1. Walsh, F. B., Hoyt, W. F., **Clinical Neuro-Ophthalmology,” Vol. 1, 

34rd Edition, Williams 4 Wilkins Co., 1969. 

2* Lowenstein, Otto, Lowenfeld, Irene, "Electronic Pupillography — A New 
Instrument and Some Clinical Applications," A.M«A# Archives of 
Ophthalmology , Vol. 59, p. 352, March 1958. 

3* Robinson, Malcolm G., et al., "Assessment of Pupil Size During Acute 
Heroin Withdrawal in Viet Nam," Neurology , Vol* 24, p. 729-732, 

August 1974* 
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4. Rubin, L. S., Barry, T* L«, "Amplitude of Pupillary Contraction as 
a Function of Intensity of Illumination in Schizophrenia*" 

Biological Psychiatry , Vol. 11, No. 3, p. 267, 1976* 

5. Troelstra, A., et al*, "A Digital Pupil lometer," Medical Research Engr* , 
Third Quarter, p* 11, 1966. 

6. Lowenfeld, 1. E«, Rossbrother, H* D*, "Infrared Pupil Camera," 

American Journal of Opthalmology , Vol. 78, No. 2, p. 304, August 1974. 

7* Merchant, John, et al., "Remote Measurement of Eye Direction Allowing 
Subject Motion over one Cubic Foot of Space," IEEE Transactions on 
Biomedical Engineering , Vol. BME-21, No. 4, July 1974. 

8. Merchant, John, "Fixation Point Measurement by the Occulometer 
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Problem Originators ; Mr. Rodney B. Murray and Dr. Ronald J. Tallarida, 

Dept, of Pharmacology, Temple University, Philadelphia, Pennsylvania. 

BATeam Coordinator: Bakki V* Kudva. 
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Problem UW-41 - Design Improvements 
for Neonatal Intensive Care Incubators 

Help Wanted : NASA technology in aerodynamics and environmental control* 

Abstract ; There is a need for improvements in infant incubator design 
to achieve a stable internal environment unaffected by medical procedures 
requiring access to the infant* Aerodynamic techniques might help to 
regulate air flow patterns* 

The Need ; It has been long known that survival rates of premature 

1 2 

infants can be raised by reducing their heat loss* ’ Heat production 

depends largely upon biological oxidation and is a result of the metabolic 

activity of all the cells of the body at rest, together with the additional 

production due to mujcular activity* When a thermal gradient exists, 

metabolic activity rises above basal as much as by 120-140Z at 28®C 

ambient, in a full-term infant as opposed to 0-25% rise in an adult at 

2 

the same temperature* An infant lacks the fat and the subcutaneous 
tissue layer relative to the adult and in addition has a higher surface 
area to body weight ratio* Thus, heat generated in the core of the 
infant's body conducts with ease to the surface from which it is then 
dissipated at a much higher rate than in adults* 

To maximize the chances for survival of a premature or sick infant, 
an "optimal environment" has to be created in which the infant not only 
has a normal body temperature (32-36^0 but also is not stressed 
metabolically by a stimulating skin-environment thermal gradient* 

Heat gains or losses can be radiant, convective, condcictive , and 
evaporative* All these factors have to be accurately controlled to keep 
the infant's body temperature relatively constant* 
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Current ly available incubators attempt to prevent these losses by 
convectively heating the air within* Humidity levels are maintained 
between 50-60X R.H* Though heat loss through evaporation is minimal due 
to lack of sweating in premature infants, humidity must be maintained 
at sufficiently high levels to prevent irritation of mucous membranes 
and to decrease the viscosity of secretions in the pulmonary airways* 

The incubator heaters are servo-controlled with temperature feedback 
either from the baby's skin or from the return air duct* The temperature 
us either controlled by means of a simple ON-OFF operation of the heater 
or by a proportional heat control technique where the rate of heating is 
proportional to the difference between the desired skin temperature and 
its actual value. Behavior of these two systems in time is shown in the 
temperature versus time graph in Figure 1. 

Environmental temperature variations as large as 5^C can be seen 
and in some cases exceed the skin temperature of the infant (Figure 1-a 
and 1-b). In addition, due to air flow patterns and velocity profiles, 
there are thermal gradients within the hood itself. Such transitions 
can stimulate apneic and bradycardiac spells in sensitive infants. ' A 
more desirable environment that is "metabolically soothing" to newborns 
is one where the temperature of the air is constrained to 2°C below that 
of the infant's skin temperature (Figure 1-c). 

The problem investigator. Dr. Perlstein, has done extensive work in 
this area. To achieve the environment described above, he used a 
computer (PDF 11/20) to monitor skin temperature, air temperature, 
incubator wall temperatures, heart rate, and respiratory rates of the 
infant and control heating and incubator operation . An alg .ithm 
programmed into the computer is the key to the maintenance of such an 

atmosphere. Chance of survival of infants with RDS under computer care 

5 


was proven to be significantly higher than those cared for routinely 
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Figure 1. Eight-hour summaries of temperature recorded in isolette 
incubator chambers heated using three different control 
techniques* 


In present-day incubators there are some additional problems that 
need rectification* When a skin-referenced probe becomes covered by a 
sterile towel « a diaper ^ a flailing arm of the baby or is sandwiched 
between the baby and the mattress^ the heating of the probe causes the 
heater to be turned off exposing the baby to a cold stress* Or when the 
thermistor is wet due to milkt urine* or other solutions « it will sense 
its own evaporative loss* causing an inappropriate response*^ 

* From Perlstein, P#H., ’’Thermal Control” in Iatrogenic Problems in Neonatal 
Intensive Care * Report of 69th Ross Conf* on Pediatric Research* p* 75* 
Feb. 1976* 
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The premature or the sick infant requires more attention and care 
than the healthy one* Constant opening of ports for access to the baby, 
lifting of the head for procedures like x-ray, blood sampling, catheteriza- 
tion, etc*, cause the incubator temperature to drop by substantial 
amounts (up to 8^0 to room temperature* Thermal inertia of the hood 
volume, incubator heating circuit and the response time of the thermistor 
introduce delays in the reheating-to-equilibrium time* This, unfortunately, 
is more harmful to the sick or premature infant than to a healthy full- 
term baby* 

Specifications ; An improved incubator design should incorporate measures 
to overcome the shortcomings in the present incubators on the market* 

Air flow patterns and temperature profiles within the incubator 
hood have not been modeled, measured, or documented* Turbulent zones in 
the vicinity of the access ports or turbulence caused by lifting of the 
hood or insertion of hands through ports will draw room temperature air 
into the hood causing the temperature transitions* The aerodynamics 
technology and expertise of NASA should help in modeling and designing 
optimal air flow patterns* Air flow within should be designed such that 
even with ports open or hood lifted, the baby should be constantly 
bathed in conditioned air at a positive pressure* 

Temperature measurement techniques in flowing air and relative 
humidity sensors would be used in the design process* Spacecraft, 
spacesuit environmental control systems design technology seems to be 
applicable * 

To minimize heat loss due to conduction, the mattress could be 
designed with a material such as ‘’Temper Foam," which not only would 
distribute the baby^s weight evenly but also, because of its semi-open 
cell structure, permit passage of preconditioned air through it* 
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Action» Taken ; The BATeam coordinator met with Sr» Dan Bencae, Aeronautical 
Engineer of NASA Ames Besarch Center, during a recent visit to Moffett Field* 

In the meeting, it was agreed upon that the first step would be to determine 
if the problem could be solved using rather straightforward aerodynamic 
engineering principles or whether advanced NASA flow and temperature field 
computational techniques are necessary* In the former case, NASA involvement 
is not warranted* Or* Bencze has agreed to arrange a one-day workshop at 
Ames Research Center to discuss this problem if the problem originator and R&O 
engineers from any interested companies are willing to travel to Moffett Field* 
The BATeam coordinator will attempt to organize the trip in the near future* 

Bibliography 

1* Silverman, W* A* et al, "Influence of the Thermal Environment Upon 
the Survival of Newly Born Premature Infants," Pediatrics , Vol* 22, 
p* 876, 1958* 

2* Buetow, K* C* et al, "Effect of Maintenance of 'Normal' Skin 

Temperature on Survival of Infants of Low Birth Weight," Pediatrics , 

Vol* 34, p* 163, 1963. 

3* Perlstein, P* H* et al, "Apnea in Premature Infants and Incubator 
Air Temperature Changes," New Eng* J* Med*, 282, p* 461, 1970* 

4* Perlstein, P* H* et al, "An Environmental Trigger to Cardiac Instability 
in the Neonate," Amer. Ped* Soc* Meet* Abs* , Atlantic City, May 1972* 

5* Perlstein, P*H* et al, "Computer-Assisted Newborn Intensive Care," 
Pediatrics , Vol. 57, p* 494, 1976* 

6* E^iwards, N*, "Radiant Warmers," in Iatrogenic Problems in Neonatal 
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Problem Originator : Paul H* Perlstein, M.D., Newborn Division of Depart- 

ment of Pediatrics, University of Cincinnati, Cincinnati, Ohio. 


BATeam Coordinator: Bakki V* Kudva 
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Problea UW-42 - Diagnostic Radiographic 
Inage Storage System 

Help Wanted : Verification of NASA technology; more applicable NASA 

technology; coomercialiaation possibilities. 

Abstract : Present techniques for storage and retrieval of patient x-ray 

films are cumbersome and time-consuming. New techniques are needed to 
improve x-ray department efficiency and to reduce the incidence of error 
in the filing of patient films. 

The Need ; The vast majority of hospital patients have at least one x- 
ray taken during a hospital stay* Many patients have numerous exposures 
taken during a series of hospital admissions. The physical volume of 
the films which must be stored (for both medical and legal reasons) for 
several years is very large. Large hospitals may employ several persons 
who do nothing but retrieve past patient films for comparison with a 
current radiologic examination. In addition to the problem of providing 
convenient storage space for a large volume of films, there is difficulty 
in maintaining an accurate film file index. An index is required to 
indicate if and when a patient underwent a previous radiographic exami- 
nation* Manual index systems are prone to misfiling errors especially 
during emergencies and late night examinations* Files may be overlooked 
or misplaced and redundant files may be created* Needed is a system for 
storage and retrieval of radiographic images which occupies a smaller 
physical space and which includes an integrated file index* 

Specifications ; A significant reduction in present film size would be 
desirable* Equipment size may not be critical if remote image input and 
display is provided, however* Current commercially available microfilm 
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techniquea do not in genernl provide sufficient resolution* The required 
resolution is dependent upon the procedure end the x-ray tube focal spot 
size. A cosnon tube with a nominal focal spot size of 2 nm can typically 
resolve a pair of lines 1 on apart* A high resolution *5 on nominal 
focal spot size tube may allow resolution of *25 on line separation* 

Required film format may also change with procedure* 

Detailed specifications for an improved system which would be 
suitable for the majority of x-ray procedures are being prepared* A 
possible system might utilize fluoroscopic and video processing techniques 
to directly digitize Che x-ray image without the use of expensive film* 
Bandwidth compression video coding schemes developed at Goddard Space 
Center may be used to reduce Che data storage requirements* Gray scale 
manipulation may also be desirable prior to data storage* Digitized 
images may be magnetically recorded on tape or discs or some other 
permanent medium* Digitally stored images would also allow an integrated 
patient index system which would reduce errors in record retrieval* 

Action Taken ; A search for applicable NASA technology is underway* A system 
developed for NASA -Mar she 11 by Ampex Corp* (see Figure 1) may be amenable 
to modification for this use. 

Problem Investigator : Mr. Fred Glab* Radiology Department Manager* Methodist 

Hospital* Madison* Wisconsin. 

BATeam Coordinator; Everis R* Engstrom* 
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Videotile for Law Enforcement 

Components of a videotape storage and ff tneval 
system originally developed for N^SA have been 
adapted as a tool for Ua enforcement agencies 
^mpex Corp.. Redwood City. Cal . built a 
unique svstem tor S ^S^•^1arshJM The first applica- 
tion of professional broadcast terhnologv to 
computeri/erj rei t'rcJ-keeping. it incorporates new 


equipment for tramporting tapes within the system 
Mter completing the S \S\ system, Ampt*^ continued 
development, primarily to improve image resolution 
The resulting advanced system, knovsn as the 
Ampex Videofile. offers advantages over microfilm 
for filing, storing, retnevihg. and distributing large 
volumes of information. The system's computei 
stores inform.ituin in digital rode rather than in 
pictorial form While microfilm allows visual storage 
of whole documents, it rec^uires a step before usage 
—developing the film With Sideofile, the actual 
document is recorded, complete with photos and 
graphic material, and a picture of the documenr is 
available instantly 


Figure 1 
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Problem UW-43 - Intracranial Pressure 
Display /Alarm System 

Help Wanted : Evaluate NASA technology; other NASA technology; commer- 

cialization possibilities. 

Abstract : Intracranial pressure monitoring is becoming a common clinical 

practice in neurosurgical intensive care units. Ther'^ is a need for a 
system to conveniently display long periods of intracranial pressure 
data and to announce clinically important changes with an appropriate alarm. 

The Need : Intracr«iaial pressure (ICP) monitoring aids in the proper 

administration of drugs and surgical therapy for cerebral edema and in 
the diagnosis of various conditions such as head trauma, edema and 
recurrent mass lesions, multi-system diseases such as Reye's Syndrome, 
and adult onset hydrocephalus. Currently, patients in neurosurgical 
intensive care can be Tiionitored for ICP for periods up to 30 days pre- 
and post-operatively. Typically, the ICP waveforms are recorded on a 
paper strip chart recorder. This format is inconvenient for viewing by 
nurses and physicians who may be in several different places in a multi- 
bed unit and a great deal of paper is accumulated which may contain 
unnecessarily recorded information. What is needed is a system which 
continuously displays up to three hours cf ICP data on a high resolution 
cathode ray tube and which automatically sounds an alarm and makes a 
peiranent recording ot ICP upon recognition of particular types of 
waveforms. Twe types of ICP waveforms are defined in Figure 1. In 
addition to these patterns, it would be desirable to automatically 
recognize when the ICP quickly exceeds set limits or when the baseline 
pressure slowly changes by more than a particular limit. 

Systems which perform similar types of display /alarm functions for 
electrocardiographic signals are now commercially available. In ganaral, 



PRESSURE (cm/HaO) 
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DEFINITIONS OF TERMS 

Recorded changes in intracranial pressure may occur in the form of characteristic pat- 
terns or waves. Two distinct types of waves have been described by Lundberg;’ 
A-waves. Ominous episodic elevations of ICP to values of 50-100 mmHg (67.5-135 
cmHzO) 5 to 20 minutes in duration, usually superimposed on an already 
elevated baseline ICP. Also known as plateau waves. See example below. 
B-waves. Short-term oscillations lower in amplitude than A-waves occurring at a rate of 
1/2 to 2 fluctuations per minute. Clinically less significant than A-waves, but 
B-waves occurring in runs in which the waves exhibit regularity in shape, 
amplitude or rate tend to be associated with pathological depression of con- 
sciousness and according to our findings, often precede the appearance of an 
A-wave. 
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Figure 1. Typical A-waves t'ecoidel with the f ibei' optic ICF 
monitoring system. From: "The use of .a fiber-optic intracranial 

pi'i sure transdijcer in oiinical practice," by A.B. Levin and L. Frazin. 
iVesented as a Scientific Exhibit at the Annual Meeting of the .«imerican 
Associ.ation of Neurological Surgeons, San Francisco, April 107P. 

Lundberg, N. "Continuous recording and con^Tol of ventricular fluid 
pressure in neurosurgical practice, Acta Psychiat. & Neurol. Scand. 

ISuppl. 14<1) 3b:l-l«».^, 19b0. 
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these systems cannot be readily converted to the display of ICP waveforms 
as they are designed for the short-term display of aiuch higher frequency 
waveforms* For commercially available displays* about 1*000 samples or 
less are taken during the brief interval displayed on the screen* If a 
display period of three hours could be achieved* then for 1*000 samples, 
the resulting band width would be approximately DC-«05 Hz (3 cycles per 
m:' ■*/. This frequency limit is high enough to preserve the type B 

waves (Figure 1) that have been observed in ICP data. 

Specifications ; The display format should be flexible to allow for the 
unique requirements of different institutions. The most common configura- 
tion would provide for a central CRT monitor which displays approximately 
three hours of ICP waveforms from each of four patients* Remote displays 
at the bedside may be desirable. Each display channel should be calibrated 
for a pressure range of 0-200 cm H^O with a bandwidth of DC-2 cycles per 
minute or more. Patterns should be recognizable from a distance of 20 
feet or more. The system should be able to display types A and B waves 
as well as maximum, minimum, and baseline pressure changes exceeding setable 
limits. Upon recognition of one of these conditions* both visual and 
audible alarms should be activated. Additionally* a permanent copy of the 
displayed information should be initiated and continued until the alarm 
condition is reset* 

Actions Taken ; A search for applicable NASA technology has been initiated. 

A biomedical monitoring and display system developed for JSC may be applicable. 

Problem Originator ; Dr. Allan B. Levin, Division of Neurological Surgery, 
University of Wisconsin Hospitals, Madison, Wisconsin. 


BATeam Coordinator: Everis R. Engstrora 
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Problem UW-43 - Sorbents for 
Detoxification of Uremic Patients 

Help Wanted ; Verification of NASA technology; more applicable NASA 
technology ; commercialization possibilities • 

Abstract : An entirely new concept of detoxifying patients with chronic 

renal failure, through selective adsorption of uremic toxins with special 
sorbents, is gaining popularity on the clinical scene. However, there is 
a need for effective urea removal. The NASA technology of recovering 
potable water from urine by the breakdown of urea in a biologic fuel 
cell might be applicable here. 

The Need: Passage of public law PL-^2-603 as an amendment to the Social 

Security Act provided financial assistance to patients with irreversible 

kidney failure. The act has extended treatment to a patient population 

estimated at 30,000 in 1976.^ Dialysis is an expensive treatment. The 

annual cost of dialysis was $14,000 in a hospital and $3,000 in the 

2 

patient's home in 1968. By conservative estimates then, the annual 
expenditure on dialysis in the United States alone is around $300 million. 

In the past decade, considerable improvements have been made in the 

design and development of membrane dialyzers. The principle of operation 
of a membrane dialyzer lies in the osmotic gradient caused across the 
semipermeable membrane which drives the mass transport of various solutes 
from the blood, flowing on one side of the membrane, to a dialysate on the 
other. Dialysis suffers from various shortcomings, some of which, besides 
the high cost, are: bulky equipment, need to immobilize the patient, need 

for a toilet drain or a kitchen sink, infection at the point of entry/exit 

in the patient's circulatory system. 


j 
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Detoxification of uremic patients through selective adsorption of 
uremic toxins with special sorbents (a compound capable of selectively 
binding the toxin) is an entirely new concept, developed in recent 
years, which would hopefully overcome rhe disa !vantages of dialysis. 

There are two possibilities for the use of sorbents. 

(1) Introduction of selective sorbents into the dialysate bath of the 
artificial kidneys causes uremic toxins to be irreversibly bound as 
they cross the membrane. This maintains a constant, high concen- 
tration gradient for the transport of the toxins, thus requiring 
very small volumes of dialysate which can be continuously regenerated 
with the aid of sorbents. 

(2) Selective sorbents for urea and other toxins can be directly fed into 
the GI tract allowing the transport processes to occur across the sur- 
face of the intestinal mucosa (see Fig. 1).^ The sorbents then, with 
the bound toxins, would be rejected along with the feces. This has the 
great advantage of not requiring a connection with the patient's circula- 
tory system. Once selective sorbents have been perfected, a slurry 

made up of the dialysate solution and the sorbents can be allowed to 

stay in an isolated loop of the small intestine (a technique developed 
3 4 

by Schloerb and Clark for dialysis treatment using large quantities 
of dialysate) over a period of time before replacement. 
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Another approach in the use of sorbents in the GI tract is to 
microencapsulate the different sorbents in a polymeric material 
such as cellulose acetate butyrate. The microcapsules containing 
stabilized urease, charcoal, ethylene-maleic acid, and various ion 
exchange resins can then be administered orally. The electrolyte 
balance then would be maintained by selective adsorption taking 
place in the gut. Experiments done on animals by Gardner^ and 
Sparks^ show promise in the effectiveness of this technique. 

Thus, use of sorbents in uremia can greatly reduce costs and the tedious- 
ness of today's dialysis procedures. 

Molecules such as creatinine, uric acid, etc., can be removed by 
using charcoal. Similarly, phosphates, potassium, and sodium can be 
removed using various binders. 

What is the Problem? 

The main problem facing researchers in this area is the removal of 
urea. Twenty gms of urea have to be removed in 24 hours to duplicate the 
function of a normal kidney. 

Specifications : Currently, stabilized urease, charcoal, oxystarch, and 

oxycellulose are used in the attempt to remove urea. Urease converts 
urea to CO 2 and Ammonia (NH^), while CO 2 from this reaction can be 
buffered and exhaled. NH^ has to be bound by a system such as the EMS 
copolymer. 

The effectiveness of oxystarch (oxidized starch) as a urea adsorbent 
is controversial — Italian scientists Giordano et al.^ report it to be a 
very effective sorbent, while the work of Maxwell et al.^ seems to con- 


tradict this 
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The effective mass of the sorbent capable of removing 20 gms of 
urea/24 hours should be sufficiently low so that it can be included in 
a person's daily diet or be directly introduced into the isolated 
intestinal loop without an overburden. Therefore, a sorbent capable of 
binding 40 gms of urea/Kg of sorbent is needed if one wishes to limit 
the necessary mass of sorbent to 1/2 Kg per day. 

But it is clear from current literature that a sorbent capable of 
binding 40 gms of urea/Kg. of binder is not available. The sorbents used 
in an unencapsulated form must function over a range of pH values (1.5-8. 5) 
as they pass through the GI tract. Also, presence of a compound similar 
to the toxin intended for removal can swamp out the sorbent. Toxic 
effects of the sorbents themselves have to be considered in the selection 
of the ideal compound. 

It has been found that certain microorganisms such as selenomonas 
ruminantium not only degrade urea, by using it as their nitrogen source, 
but also synthesize amino acids. ^ Therefore, cellophane tubes containing 
these bacteria and other binders such as charcoal can be introduced into 
the isolated intestinal loop (see Fig. 2).^ 

These bacteria, in the presence of glucose or fructose, could create 
urease and amino acids. 
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NASA Technology ; Work was done under NASA research grants in the early 
1960's attempting to recover potable water from urine* Several bacterial 
species such as Proteus Vulgaris, A* Aerogenes and Serretia Indies were 
investigated as to their ability to utilize various compounds associated 
with human urine as their main carbon and nitrogen source (N63-20248, 
"Biochemical Study of Mixed Culture Prototype in a Closed Ecologic System")* 
The results showed that only Proteus Vulgaris could convert 94-982 of urea 
in the urine to NH^ and/or microbial protoplasm* This and other relevant 
NASA reports are being closely studied to determine the usefulness of their 
contents in the above application. 

Actions Taken ; During a recent trip to Ames Research Center, the BAT coordi- 
nator met with Dr. Vance Oyama to discuss application of NASA technology to 
this problem. Dr. Oyama feels Chat certain specific affinity polymers used 
in space to gather organic molecules existing at very low concentrations 
(parts per trillion and less) perhaps could be used in this application to 
attract and irreversibly bind urea. Dr. Oyama was provided with a copy of 
the problem statement for background information. There will be further 
information exchange between Dr. Oyama and the problem investigator before 
an accurate determination of applicability of this technology can be made. 
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Problem UW-46 - 8alf-Cont«ined Oxygan 
Supply for Oaa by Patiants with Chronic 
Obatructiva Pulnonary Diaaata 

Halp Wanted ; Evaluate NASA technology; other NASA technology; coanercialiaation. 

Abatract ; Som COPD (chronic obstructed pulmonary disease) patients 
require the administration of supplemental oxygen to sustain even basal 
activities or minimally exerting physical tasks. What is needed is a 
portable, easily worn device capable of supplying oxygen to these patients 
so they may be at least minimally ambulatory and have a more normal life. 

Background : Oxygen therapy to relieve low blood oxygen and breathlessness 

problems in patients with respiratory insufficiency has increased since 
its introduction in the mid-1930's. Present subject population is estimated 
to be in excess of 80,000 in the United States. Other procedures are 
employed including bronchial hygiene techniques and pursed lip breathing 
to control expiratory rate. It is still necessary however, in more 
severe cases, that the patient breathe an enriched oxygen mixture in 
order to sustain arterial oxygen saturation approaching 95Z. Fixed loca- 
tion oxygen delivery systems for non-ambulatory patients are readily 
available, both from large compressed gas cylinders and as systems for 
extraction of oxygen from ambient air for delivery to the patient. 

Portable systems for the ambulatory or even minimally mobile patient are 
much more limited. Small, coupressed oxygen cylinders with their attends t 
regulator and other accessories are quite awkward to wear by the patient, 
particularly the elderly, and offer very limited storage capacity. 

Chemically bound sources such as the chlorate candles suffer the same 
disadvantage of short delivery time and, additionally, have relatively 
high costs compared to other oxygen sources, as well as potential ignition 
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hazards in the praaenea of hydrocarbon vapors* As a raault, tha aoat 
coanonly uaad aystam for sani-aabulacory COPD patianCa la a aanill dawar 
dalivary ayataa vhich contains liquid oxygan* Such ayatams ara sold by 
Linda and othara* Thaaa syataM will provida up to four hours nobility 
using a ralaasa rata of two litars par ninuta* Tha coat for the rental 
of tha portable unit and fixed reservoir ayatan is often in axcaas of 
$50 per month, not including liquid oxygen* Additionally, in all but 
the largest metropolitan areas, tha logistics of getting liquid oxygen 
to the individual's home is very awkward* 

The Need ; The need is for an oxygen supplementation system, capable of 
being worn or at least easily carried by the patient and capable of 
supplying sufficient oxygen to permit basal activity and limited ambulation 
to facilitate independence from continuous care by other persons* The 
device should be reliable, amenable to operation by the patient, %rho 
may be elderly or have limited physical capabilities for other reasons. 

The system would ideally be equal to or lower in cost for annual operation 
when compared to existing systems. As a point of reference, a COPD patient 
requiring continuous administration of oxygen at an approximate flow rate 
of two liters per minute would incur an annual cost in excess of $3,100 
per year for oxygen.^ 

Target Specifications ; 

1. Weight - ten pounds or less. 

2. Volume - occupy a volume of less than 300 cubic inches and be 
so configured as to be comfortably worn by the patient. 

3. The device shall deliver to the patient *75-2 liters per minute 

of oxygen at STP, for a period of 1-4 hours* Concentration of oxy 
gen in the delivered gas to the patient should be greater than 90Z 
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4* The eyatem shell be suited for use with e aesel cennule delivery 
sysCen* 

5. The system vould ideally incorporate the capability of demand 
operation, in which the administration of the oxygen is controlled 
by the patient's inspiration/expiration cycle, so es to minimise 
oxygen consumption. 

6. The source of oxygen delivered to the patient or the supplies 
from which the oxygen is generated or extracted should be 
available readily throughout the United States, or a scheme for 
widespread distribution widely established. 

7. Cost of purchase /lease and operation of the device and its 
requisite supplies should be less Chan the cost of existing 
portable liquid oxygen delivery systeiss. 

8. The design of the device shall be such that its routine operation, 
supply replenishment, preventive maintenance and cleaning shall 

be capable of being conducted by the patient hiisself after 
training. 

Action Taken ; A .iterature search has identified two potentially applicable 
technologies for the wearable oxygen supply system. Contact has been made 
with Pat HcLaughlan of Crew Systems at JSC Co explore possible use of a 
high pressure, compact storage tank developed for Che firefighters 
breaching apparatus. Additionally, the oxygen enrichment system using 
molecular sieves, developed for use by military aircraft for Wright 
Patterson AFB, may be potentially amenable to this application. Contact 
was made with Bendix Instrument sod Life Support Systems in Davenport, Iowa, 
developer of Che aircraft system. While Bendix technical staff thought 
that there might be meric in feasibility investigation of a wearable unit, 


95 


Mrketlng cons iderat loot rosulced in focus upon an AC lins~powor«d unit 
(ueight Unit 41 Kg) for hons uso (soe Figure 2) Co oxtrset oxygon* 

Tltis interaction did* however* result in the provision to t!.e Regional 
Chest Center* of e prototype denand cannula systen (see Figure 1) for 
potential use with a wearable systen* 




Contact was nade with Nr* Nom McConbs* President of Xorbox Corporation 
of Buffalo* New York. He indicated that Xorbox was quite interested in the 
proposed product concept and had expertise in molecular adsorption systems. 

Another approach identified resulted from work done by Hamilton Standard 
under contract to NASA. A wearable oxygen storage system, utilizing high 
pressure cylinders* was constructed in a feasibility investigation. Efforts 
are underway to obtain loan of the prototype for evaluation by Br* Kaas at the 
Regional Chest Center* 
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1. Auerbach, D, Flick, M.R., end Block, A.J*, **A New Oxygen Cannule 
Byetea Using Inceraittent Deaend Rnsel Flow," Aa» tev« Retpir» Die#. 
115:106, 1977. 

Problea Invest igetor ; Dr. Irving Kess, Director, Regions 1 Chest Center, 
University of Nebrsske Medicel Center, Oaehs, Mebrssks. 

BATeea Coordinator; Jaaes C. Rouge 
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ProblMjW^;^ - Hmd nd Foot 
Woraoro for Potiontt with 
Raynond'o SyodroM 

Help tfOBtod: Approprioto aodicol opoeUltys eowMrciol produett owailablo: 
•etttol extent of the problem (merfcet eiee). 

Abetrect t The local ▼aeoeonetrietor reflex that occurs noraally during 
exposure to cold hecoxes hypersmaitivet nostly in the hands* of persons 
with Baynaud's syndrome* Collate protection from cold is essential to 
prevent excessive tissue damage* HA8A space-'suit technology is clearly 
applicable* Comfort Products* Inc** a company that manufactures hand 
and foot warmers (derived from NASA technology) for winter recreational 
activities such as skiing* has shown a great interest in extending this 
technology to this clinical application* 

The Need : Raynaud's syndrome is a condition in which exposure to cold 

environments of various intensities* depending on the severity of the 
condition* or emotional disturbances causes complete interruption of the 
local blood flow by tight constriction of the arteries of the hands* A 
study by Mar icq et al*^ shows that when the hands of patients with Raynaud's 
syndrome are cooled to 16*C* there is a cosiplete standstill of blood 
flow even at the capillary level* as compared to normal subjects in whom 
capillary flow is never interrupted even at much colder and longer cold 
exposures. As a result of this* patients with Raynaud's syndrome exhibit 
the classic triphasic color response in their hands when exposed to 
cold; hands first turn idiite* then blue* and finally red. The hands 
turn white initially due to the blood flow interruption, following which 
hyperemia (the buildup of metabolites) in the tissue gives them a blue 
tinge* The hyperemia subsequently triggere a hyperdilation of the blood 
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vetsels eh« r«dMs« md Mv«r« paia* CoatiiuMd expotttre to eold 

can cause the fingers to becoae gangrenous* 

Qp until this year* two separata diaeaae entitiaa had been defined 
as showing tha R^neud's syndrowe* Theae wore Rayoaud'a disease, which 
was thought to be e heroless, benign condition of unknown etiology, and 
Raynaud's phenomenon. Where the vasoepeon occurred due to some underlying 
systemic, innunologic, or comiective tissue disorders* Advances made in 
immunology have made it possible to show that latent disturbances in the 
ianino logic system also exist in patients with Rqmaud'e disease and that 
these persons run e high risk of having dieeeses that cause Raynaud's 
phenomenon*^ 

Some of the conditions that cause Raynaud's syndrosie are rheumatoid 
arthritis, dermatomyositis, scleroderma, systemic lupus erythematosus 
(SLR), and occupational trauma, such as caused by excessive use of hands 
in roving a boat and operating pneumatic drills* 

Rheusmtoid Arthritis is a chronic disease of the joints marked by 
inflammation of the cartilage surfeces and atrophy of bones* It is 
estimated that this condition is responsible for more absence from work 
and lower industrial productivity than any other single disease throughout 
the world* It can strike anyone at any time in his life* About 70X of 

those afflicted are in the 30“70 age group* In North America, the 

2 

incidence is 0*5**3*8Z of all woamn and 0.15**1*3X of all men* There is 
evidence of autonomic nervous system dysfunction* Moving to a warmer 
climate is recommended as part of the treatment* Although the exact 
percentage of patients that get Raynaud's syndrome due to rheumatoid 
arthritis is not available, all arthritis patients could be benefitted 
from heated gloves or garments to relieve discomfort and pain* 
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DtraatOMroaitit it • ttaditioa in nhleh thtm it iaf ItMttion of 
tkittt tttbeuttaoovt tittoti tad antelot with tha bntkdoaa of wtela 
fibert* It ooourt aottly in tht att sronp of 20-40 ipaart* la tha a«ita 
fora it eould ba fatal in a fdw waabt, but ^ ditaata baeontt 

cbfor4.c aftar raUptat and caaitaioM* and aortality it ttill high* 

About ona-third of all patiaata aahibit Bapnaud't tpadroat* 

Sclarodarat it a ditaata aauaiag hardaning of tdie coanactiva tiaaua 
of ray part of tha body ineluding thin, haart, ato^agut* kidnay» rad longt* 
Paaalat art aora fraquantly affaetad* Aa aatiaata of partont in tha Uaitad 
Stataa with aelarodarna it not availabla* 

Syttaaic Lunut Ervthaaatotut (8LB) it a ditaata that pradoainratly 
afflictt voaen. In 8LB, antibodiaa to DMA rad callular nuelaic protaint 
are foraad by invading aicroorgraitaa or froa tha calls' own nucletr 
coaponantt* The prevalence is 2— 3/100»000* Tha outcoae of the disease 

is usually fatal*. 

Bvan though a close aatiaata of tha nuaber of persons that could ba 
banafittad by tha hand warasrs is hard to coapute froa the above discussion, 
it should be apparent that the nuaber is large* 

Specifications ; Due to different thresholds of diffeient patients to cold, 
the heat output of the hand and foot waraers should be variable* Exact 
aaounts of heat output necessary will depend upon the patient, the insula- 
tion in the glove, and environaental conditions* Thus, they would have to 
be designed for use with a variety of patients over a wide range of aabient 
teaperatures • Wounds heal slowly and infection is hard to control in 
Baynaud's syndroae^ so the gloves should be designed to protect the hands 
froa injury* The power pak for the gloves and the foot waraer must be 
light and wearable with suxilliary inputs for power from an automobile or 
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boat (citantta Ugbtar adaptar) or tha daaaatte IlO VAC 11 m« Tha battariaa 
thaaaatoaa ahooM laat at laaat oaa boor aatfar mudmm Coaaatic 

appaaraaaa aad coofort ara alao iaportaae daaita eonaidMratioaa* 

Bsaat daaifn apacifieatioat will liawa ta ba datarainad tiiraagb aaa 
af tha glavas by patianta aad ayataaatic data gatbariag* 

WA8A Tachaoloart Goaf art Prodocta« Inc., Aapen, Colorado » it a eoapaay 
that aanufacturoa hotted glovea and boota, derived from the NASA apace auit 
technologpt for recreational akiing and other winter activitiea. The 
BATeaa coordinator contacted Mr. Dixie Rinehart, the deaigner of the RASA 
apace auit, now an enployee of Comfort Producta, Inc. He indicated that 
their company ia vety much intereated in thia clinical application of the 
apace auit technology and, in fact. Comfort Producta had even done aoma 
preliminary work in tha area. 

Actiona Taken : One pair of the heated glovea ware donated by the company 

to he tried out' by a Raynaud'a diaeaaa victim in Milwaukaa, Wiaconain. 

Theae glovea, called the "Lunar Mitta," ware deaigned to be uaed by healthy 
peraona during winter recreational activitiea auch aa akiing. The patient 
found the glovea to be inadequate for the following reaaons. 

The glovea contain the heating eleawnt only on the inaide aurface of 
the fingera and rely on the normal blood circulation to diatribute the heat 
throughout the hand. Thia alao acta aa a heat aink to keep the temperature 
of the heating element around 80*P. Blood flow in the handa of a Raynaud'a 
victim ia reduced to <301 of normal flow.^ So the patient found that the 
back of her handa were too cold, while the heating element temperature roae 
to the threahold of pain, due to improper heat diatribution and heat ainking. 

The BAT waa contacted by Or. Don Warren of tha Wiaconain Foundation for 
Applied Technology, Inc., a non-profit organiaation intereated in technology 
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•pplie«tion in hnnlth earn* with rngnrd to thin probln* Or* ftarron* wider 
a grant iron tha Wiaeenain State Diriaton of Voeational Oahabilitation ia 
dovaloping haatad glovaa fbr tiio rary aaM application* One to cewnn 
objactiraa, tba BAT will vocb jointly with Dr* «arran*a group and Coafort 
Prodttcta* Inc*, in any furtbor davalopnantal work* 

Tba glovaa bava baan currently loaned to Dr* Harran for furtbor evaluation 
on another patianti a atate enployoa in Groan B^* Tha data gatharad will 
bo uaad to develop apacificationa for the now deaign* 

A NASA literature aearcb on tbenal inaulation baa turned up aeveral 
leeda on NASA technology uaed in apace auita and glovea which will be 
puraued during the next quarter* 

Market Study : Due to lack of infomation on the incidence of Raynaud 'a 

diaeaae, a prelininary market aurvey waa done by the BAT coordinator. The 
following people /inatitutiona were contacted for patient information* 


Reported Caaea of Raynaud *a Diaeaae/1976 


Person /Institution 

Inpatient 

Outpatient 

Dr* Marguerite Lerner 

Tale Univ* School of Medicine 

Mew Haven* Connecticut 

N*A* 

24 

Dr* George M* Gura 
Mayo Clinic 
Rochester* MR 

N.A* 

336 (1974) 

Dean Clinic* Madison* WI 

N*A* 

36 

Univ. of Wisconsin Hospitals 
Madison* Wisconsin 

5 

N.A. 

Madison General Hospital 
Madison* Wisconsin 

3 

N.A. 


From thia mini-survey* it ia apparent that the majority of patients get 
treated as outpatienta* Only very few patienta* in whom the primary disease 
progresses to a critical stage* get admitted as inpatients* 
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Both Dr* Our* and Dr* Lamar fait that thara would ha a good fund»ar 
of patianta who would ha banafittad by haatad glovaa* To obtain aora 
infoTMtion on tha ineidanea of R^naud'a diaaaaa on a nationwida haaiai 
a eonputar data aaareh haa baan initiatad tiirou^ tha ffiaeonain Duraau of 
Baalth Statlatica— eooparatlva Haalth Data Projaet* 
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Problem Oriainator : Dr. Robert Mallien, Aswrican Rad Cross, Milwaukee, HI. 


BATaam Coordinator: Bakki V. Rudva 
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Problta WM8 - TrMdaiU for Bom 
O to by Potioott Nitb Oironie Obttruetivo 
Pttlaonorjr Ditoaoo 

Abotroct t B^obllieotlon progroM for porooao with dtronie obttruetivo 
pulaoaary dlototo (COPD) inwolvoof at to aopoet of the rogiaNOt tba iiao 
of graded exereiee in order to aaiatain aod iaprove pulaooary affleleacy 
in theee patiente* A low-coet, powered treadBill would allow eueh 
eserciae to be carried out conveniently and effectively in the hone* 

backaround : Rehabilitation prograaa for a variety of dieabilitiee 

including COPD and cardiac dieeaee have becoee increasingly widespread 
over the lest 20 years* An expression of this has been the increase in 
the popularity of jogging* developswnt of consuaer products such as low- 
cost roving awchines* bicycle exercisers* and non-powered treadnills* 

Many of these devices are priaarily used by persons not involved in a 
aedically supervised conditioning prograe* end the exercise tolerance 
and work expended ere often quite subjective* 

It has been shown^ that close coapliance with a graded exercise 
prograa is necessary for the long-tera iaproveaent of COPD patients* who 
nuWber more than 500*000 in the United States today* Studies have 
shown^ that compliance with prescribed exercise using activities such as 
infrequent walking in the patient's neighborhood achieves the degree of 
improvement desired* Factors such as the weather, terrain aod condition 
of sidewalks* etc** however* introduce too much variability into such a 
program* 

The inexpensive devices presently available for exercise* because 
of their construction econosqr* are not suitable for such a controlled 
exercise program because it is not possible in the hosw to either calibrate 
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or Mintain ealibration of rata nd quantity of work dona uaing tho 
axtranaly a^la abaorptlon toading ayatant typically anpl^rnd* The 
vide variation in patianta* eharnctoriatiea and high avaragn ago indicate 
that a device ouch aa a treadaill would be preferable to a devica auch 
aa a bicycla exerciaer becauae the treedaill would be eaaier to uae and 
haa the advantage that larger groupa of anaelea can be exereiaed than ia 
poaaible with the bicycle exerciaer* 

The Weed : A low-coat* reliable trcadnill for uae by COPD patianta in 
graded exerelae prograwa in their honaa ia needed* The treadnill would 
ideally require very aimple operation and wininun waintenance by the 
patient in order to naintain proper function* 

Tarxet Specificationa ; 

1* Treadnill apeed range: 1*5-4 nilea per hour* Speed nay be 

fixed at 2-nph or optionally adjuatable* 

2. Elevation ahall be adjuatable fron 0 to 20* fron horiaontal* 
Adjuatnent oMy be acconpliahed by bolting /unbolting or ninor 
diaaaaenbly* 

3* The flat walking aurface of the treadnill ahall be a nittinun 
of 18 inchea wide and 42 inchea long* 

4* Handrail aaaenbly ahall be readily denountablc or pernit 
folding for atorage to tranaport* 

5* Height of the treadnill aaaead>ly ahall be leaa than 125 pounda* 

6* The device ahall not require preventive naintcnance or adjuat- 
nent beyond the capacity of the patient nore frequently than every 
aix nontha* Deaign aervice life ahall be at leaat 800 houra. 

7* Selling price of the treadnill ahould be leaa than $300* 
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8* Tht d«vle« ■hall raquira oaiy 110 volta A«G« for oporatioa and 
co n au n a laaa th«i 600 watta durint oporatioa* 

9* Sound produced bp tha traadaill ^all ba laaa than 70 dhA. 

Action Taken ! A ujor coat coaponaat of tha troadnill ia tha aotor and 
ita attendant coata* Mininiaing the frictional loaaaa of tha troadaill will 
porwit uaa of a aauiller, lightar« and laaa aspoaaivo motor and drive 
aaaaObly conauwing lean energy* Coating of the aupport pan over which the 
treateill belt paaaea would ainiaiae frictional loaaaa and reduce alae* 
weight* and energy required* 

A literature aearch haa identified a technique developed for NASA for 
applying a very hard* peraanently lubricating coating to aetala* Thia 
aethod waa utiliaed to aolve the problea of the bellowa for the Lunar 
Orbiter caaera "freeaing" due to friction* It waa also used on drills 
used to obtain core saaples froa the lunar surface* This coating process is 
coanercially available froa the General Hegaplate Corporation, Linden, Raw 
Jersey* 

The need for an exercise treadaill on Sky lab 4 resulted in the design of 
a aiaple, easily stored systea irtiich utilised teflon bonded to aluainua to 
reduce friction on the walking surface* This ayatea was used successfully and 
played a significant role in aaintenance of the crew leg auscles* An 
adaptation of the eleaents of thia systea seea proaising for a low-cost 
device for graded exercise. 

The specifications have been reviewed by aedical personnel in 
several areas of the country, and the target specifications refined and 
expanded to encoapasa all required functions and constraints* Intent 
haa been expressed by two cosnercial concerns. One of these coapanies. 

Uniwave Znc*, of Blahurst, RT will be coaing to Madison in January 1978 
to discuss construction of a prototype treadaill for evaluation of the concept* 
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Probl— ro-48 - 8U«p Nonitorittf 

W«af dt no aiiMl proe«Mint t«eliiM»logjr» •p«etnni r«eer4iiit 

d«vie««« XdMtifjr lnt«rMt«d eoapaniat, eoapUt« d*«l|ii( «rrmt« fundiat* 

Abstract t Thara ia a naad for a aiapla to oaa, iaaxpaaaiva ayataa capabla 
of aofiltoring BBC duriog alaap la tb« boat aariroMMAt* Taebaology dartl< 9 ad 
to aonitor BBC of tba aatroaauta prior to, duriag, aad aftar tha Skplab aiaaioa 
•aaaa to hava coMoreUl potaatial la this applicatioa. 

Tha Baad t An aatiaatad 30 aillioa paopla in tha Onitad Stataa (151 of tha 

2 

antlra population) ara troublad by alaap diaordara of ona kind or anothar* 

Slaap raaaarch, for tha firat tiaw, ia gaining uorlduida raeogaition aa a 
nav clinical diaciplina (clinical polyaoanography)* Slaap diaordara ara 
baing atudiad, dafinad, and traataent ragiaana avolvad* Slaap raaaarcb 
cantara, baing aatabliahad in hoapitala, hava riaen in nuiri>ara froa 7 to 
20 ainca 1970* Pharaacautical coi^aniaa hava baan davaloping producta to 
allaviata alaap diaordara, tha total aarkat aiaa of vhich ia aatiaatad at 
$330 aillion. 

Tha aainatay of alaap raaaarch haa baan tha aonitoring of brainwavaa 
(BBC) avar ainca tha firat claaaification of tha alactrical activity of tha 
brain by Looaia, Rarvc/ A Hobart in 1933*^ Slaap ia claaaifiad into varioua 
atagaa, tha dataraination of vhich ia baaad on tha coabinad inforaation froa 
BBC, BOC (alactro-oculograa) and EMC (alactro^ograa)* Uhila BOC indicataa 
tha activity of aya auaclaa, EMC ia a aaaaura of akalatal auacla activity* 

Tha charactariaation of alaap atagaa can ba auaaad up aa ahovn in Tabla 1* 

Total alaap tiaa and othar aajor alaap paraaatara changa with aga and 
aax* Prograaaion of alaap in a normal young adult ia ahovn aa alaap ataga 
varaua tiaa ia Pigura 1* Volt»iaoua data hava baan ganaratad in tha 
atudy of thaaa variablaa*^*^ Sinca 1933, thara haa baan a large accuaulation 
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Table 1 


State 


Awake 


Stage 1 


Stage 2 


Stage 3 


Stage A 


Activity 

tEu t;o«poiitioo 

Predoainant 

a Uavea g Uavea 

8-14 Hz 15-35 Hz 

B Waves a leas than 50Z of above 


0 Waves Spindles 12 -14 Hr bursts 

AVlM;'^i-AAVV'0-5 I K-co«2lexe» 

d Waves Reduced 0 

0.5-3 Hr 

j\y\j'\T^ ]50i». 

6 Reduced 30Z 


REM (Rest!ess Eye Movement) Same as Stage 1 


EMC EOC 

High High 

Low Low 

Low Low 


Low High 



Figure 1 

Progression of normal sleep in a normal young adult 
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of ntMrcIi d«t« p«rtio«ot to sloop dioordoro* now toraod dpoooMiioo* 8< m 

of tho Boro co—on dioordoro oro dooeri^od kolow* 

InooBoU io by for tbo aoot co —on sloop dio<wdor« At tbo Doeonbor 

1976 sloop eonforoneo in Row Tocb« tho roonlto of o 3»000 physieion snrwoy 

towo inoo— io tho top billing os 18«7X of oil dyooo— ins. Xnoo— io io widoly 

hno— 00 tho inobility to sloop in o nor— 1 onriron— nt* 

81000 Annoo io o dio—oo idioro tho vietia stops broothing daring sloop 

for 20*130 oocondo» forcing bin to owokon* This c— hoppon os nony os 300 

ti — 0 during tbo ni^t* Moot poti— to boro such brief broothing intorruptiono 

thot thoy hovo no rocolloction of thooo opioodoo in tho — ming oxcopt for 

doyti— oloopinooo, hollucinotiono, poroonolity diongoo ond obnor—1 bohoviorol 

1 2 

outburoto* Sloop opnoo offocto — ro then 50,000 teoricono* * Sloop opnoo 
is boliovod to bo one of tho couooo of 8ID8 (sadden infont dooth oyndro o)* 
Rorcolopoy is o diooooo whom potionto oro oubjoct to irrosiotoblo ond 
ovorpoworing doyti— sloop ottocks* Tho BATo— coordi— tor eontoctod bill 
boird, Prosidont of tho A— ricen Rorcolopoy Aoooeiotion* According to 
Mr* boird, thoro oro 230,000 —rcoloptico io tho Onitod Stotoo by conoorvotivo 
ooti— too* 

Thoro oro nony othor dyooo— iso, tho diocuooion of idiidi would bo 
boyond tho ocopo of this ototo— nt* Dyooo— ios con occur oocondory to othor 
dioordoro ouch so ronol inoufficioncy, nutritionol dioordoro, thyroid 
dyofunction, nourologic dioordoro, broin ond opi— 1 colon looiono or 
tunoro, infoctiouo condicino ond nontol rotordotion* 

Sloop nooitoring con holp doctors to o— if tho problm io pri— ry, 
i*o*, cousod by on obnor—1 ^yoiology or idiothor it io oocondory, o result 
of poycbiotric or o— tio— 1 problem. 
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MonttorittK at Hoae Vtrtw in Howifl 

feotli have their relative atrita aad ditadvantataa. Hoaitoriag alaap 
in a hospital allows the ass of sophiatieatad aquipaent, export asdical 
pareoimal and other asdical aervieas* lowavar, it is vary axpansiva« 
space liaitad» and the change in the environaent can aake the patient 
anxious and coapound his probleas at^ least for tiie first few d^s. 

It is our hope to develop a aiaple^to-operate* hoae>based nc data 
acquisition systea enabling the patient hiaself to gather the data to be 
processed by his clinical soanologist at a sleep center* Preliainary 
talks with the professionals in this field show that such a systea can 
have a high aarket potential in view of the growing recognition of 
dyssoanias* The reduced cost of hoae aonitoring can aake diagnosis and 
treataent available to a auch greater section of the patient population* 

HASA Technology 

Sleep aonitoring techniques for Skylab astronauts were developed with 
a siailar purpose* They had to be siaple to use by the astronauts* non- 
intrusive and designed for reaote processing of the data* A sleep analysis 
systea designed by RASA fot study of sleep in noraal adults during space 
flight is described in the "Skylab Sleep Monitoring Bxperiaient (N133)" by 
Dr* Janes D* Frost et al*^ 

"• . * The conplete sleep-analysis systea designed for this experiaent 
included data-acquisition hardware* onboard analysis conponents, 
and a capability for real-time telemetry*" 

"Onboard equipsient accomplished autoisatic analysis of the electro- 
encephalogram* electro-oculogram* and head-motion signals* The system* 
output* consisting of sleep-stage information* was telemetered in near 
real time to Mission Control* where a profile of sleep state versus 
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tiM WM accuBuiated* The uuilog elgMle (eleetroeneephelogrepliie, 
electro-octtlogvephie, eed heed •otion) were eleo preeerved by onboerd 
■egnetie^tepe reeordere, tiiue ellowiag e wore detailed poet fli^t 
anelyeie." 

"The eoapoaente for the hardwere ere ehown io Figure 2. (The 
figure ottri>ere were ehenged for thie probleu ateteaent—ed*) The 
aatrooMt wore a recording cep containing electrodes for detecting 
electroencephalogri^hic and electro-oculographic activity* A 
preaaplification unit* attached to the cep near the vertex of the 
head* anplified the signals* and a dual-axis acceleroneter* housed 
within the preaivllfier* provided information concerning movement of 
the subject's head* A flexible cable connected the preamplifier with 
a control-panel assembly * • • containing additional circuitry that 
accomplished automatic electrode testing* sleep analysis* and generation 
of the telemetry output signal* indicative of the subject's current 
level of consciousness. Two tape recorders* attached to the rear of the 
control-panel assembly* provided an analog record of the subject's sleep." 

"The recording cap (Figure 3)* made of an eleastic-type fabric, 
stretches to conform comfortably to the subject's head. Inside the 
cap, sponge-type electrodes are attached at the positions necessary for 
acquisition of electroencephalographic and electro-oculographic signals; 
wires join the electrodes to a miniature electrical connector at the 
vertex of the cap, enabling rapid linkage with the preamplifier/ 
accelerometer assembly."^ 

A block diagram of the Skylab monitoring system is shown in Figure 4* 
which is self-explanatory. When the sleep stage information from the 
automatic analyser is plotted against elapsed time, a sleep plot is generated 



Skylab M133 sleep monitoring experimen 
control-panel assembly (left) recordin 
preamplifier unit (lower right). 
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INFORMAFION OUTPUT 
TO TELLMETRY 


GROUND MONITORING CONFIGURATION 

TELEMETERED SLEEP 
STAGE INFORMATION 



Figure 4. Block Diagran of Sleep Monitoring System. 
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M shown in Figure 5* A plot such ss this eon indiests dsprivttion of 
vsrious stsgos of sleep sssoeistod with dFssoaniss* 

As is I this sjstssi would bo ooro oloboroto end expensive then noeesssry 
for hoM-bssed use* However* many unique fentures of this system could be 
directly used in developing e home-hesed BEG scquisition system* 

The soft csp with the new disposeble* prefilled electrodes (TSP-II8C- 
14623* "Disposable Biomedicel Electrode") (Figure 6) would be much more 
convenient for the pet lent to use then the individusl electrode loceting 
end plscement design* The eutomstic electrode function testing festure 
cen slso be very useful* In the NASA system* ss the sstronsut sctivetes 
the test circuit* s smell current (spproximetely 10 |iA) pssses in succession 
through the single ground electrode to esch of the recording electrodes* 

In this manner* inter-electrode resistance is determined* If a given electrode 
has achieved proper scalp contact (resistance 50*000 Q or less)* the lamp 
corresponding to that electrode is illuminated* Improper contact is indicated 
by failure of a lamp to illuminate* and the subject corrects this by gently 
rocking the electrode in question from side to side to position the tip 
through the hair*^ 

A preliminary design for a home-based system developed from these con- 
cepts is shown in Figure 7* The final form* of course* would evolve from 
joint efforts among clinicians* NASA scientists* and industry. A micro- 
processor based "intelligent system" is indicated for versatility and 
simplicity. 

Actions Taken ; The BATeam coordinator contacted Dr. Charles Pollack* Dept, 
of Neurology* Sleep/Uake Disorders Unit* Montefiore Hospital* New York; 

Dr. Janes Frost* Principal Investigator of Sky lab sleep monitoring experiaent; 
and Mr. Bill Baird* President of the American Narcolepsy Foundation. All 
three have shown great interest in this proposed project. 


STAGE 



u Sleep plot generated by computer 
Scientist Pilot, day 21 of the 2 
miss ion • 




Preamplifier and 
Accelerometer 



Figure 7. Block Diagram of Proposed Sleep Monitoring System. 
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Fjitttrt^PUntt 

l« Identify intnrnntnd eeapnalnt* Dr* Fotinek nnd Mr* Baird ham offarad 
to halp* 

2* 8a^ aupport from lational Xnatituta of Mratal Raalth (Dr* Jnliaa tegal)* 

3* Jointly damlop apaeifieationa for a hOM aonitoring ayataa* 

4* Build prototype* 

S* Clinical toatinf to be carried out by coapany* 
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Problcm UW-50 - Improved Device for 
Treetment of Esophageal Achelaeie 

Help Wanted ; Evaluate NASA technology; other NASA technology; identify 
interested companies. 

Abstract : Esophageal achalasia, or failure of the gastroesoph8,c,>al junction 

to relax, is successfully treated in some patients without surg«‘ry by 
dilatation of the junction with an inflatable bag. Current dilators do 
not adequately monitor the degree of dilatation, with the resultant possi- 
bility of esophageal perforation. A safer method of dilatation therapy to he 
used in the management of achalasia is needed. 

Background ; Esophageal achalasia is characterised by a failure of relaxation 
of the gastroesophageal junction, the absence of peristalsis from the bov'y 
of the esophagus, and the progressive dilatation of the body of the esophagus 
which becomes a reservoir for undigested food (see Figure 1). Achalasia is 
treated by dilatation or aurgery. A mercury-weighted bougie may be used to 
dilate the esophagus up to #60 Fr, producing temporary and i 'complete relief. 
This can be used to improve esophageal drainage until the patient can be 
offered more effective bag dilatation or myotomy at a later stage. 



Figure 1. Esophageal Achslasia 
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Bag dilatation waa firat described by Ruaaell in 1898. An adaptation 
of this water system, the Browne-McHardy air distension bag, waa described 
in 1''39^ and is still in cosanon usage (see Figure 2). The pictured device 
has been essentially in use for almost 40 years. The manufacturer reports a 
continuous sale of approximately 4 of the $300 units per month. The bags 
are usually used as either fully dilated or not dilated. The bags ere 
typically 45-30 mm in diameter with a pressure of approximately 9 PSI when 
fully dilated. 

Since the early 1900's, forceful dilatation has been the conventional 
mode of treatment for esophageal achalasia. Because good results are achieved 
in only 63Z of patients with significant complications in 3Z, surgical 
treatment has been used more frequently and with considerable success. There 



Brown* McH*rrlv diittof ah pr*t%ur# m a **afr(ct*d cu*f to apply conffollad atraftt to th* gatttoaaopna 
0*ai |unct»on Th« rompononi parts arc « driato« bag wib rcsiiaming mesh to avo*d uvc*drttcnsior« an a*f 
pump and i gauge The bag if mserted under topical ancsthefia and placed across the gastroesophageal 
function using fluoroscopic control 


Figure 2. The Browne-McHardy air distension bag 
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U, hoMvtr* • eUM of potioato not Alt to toloroto gMorol onootimio 
for olMa bit 4iliutiott io *€111 ^ Cfootatot of dMieo* Tlio Iotoo4o4 
■odionioa of dilototioa tlitronr i* €o ^odoeo ooffioiMt 4ilototioa to 
toor cbo oMolo of tho lootroooopli^Ml Jonecieo vithottC porforotiat tiio 
oaophagaa* Xt ia diffieolt with tho oirrooe dilatoro to kaoo ahoa tho Mooto 
hoo boon oofficioatlp torn vithoot riokiag toophofoal porforotimi* 

Tho hood : A dovieo or toclmifiio to oofoly prodoeo roloaotion of tho footro- 
ooophogool Jonetioa* Such a dooieo woold bo uood ia potioato with ooopbofool 
ocholooio for Oboa ourfory io proelodod. Additioaolly* if tho dogroo of 
■ooelo tooriat coold bo aoro oeeorotoly aoaitorod md tho loool of coaplico- 
tioao rodueodf dilototioa tboropy would probably bo oood aoro froguoatly ia 
all typoo of oeholaoia patiaato baforo ourgory io rooortod to. 

doocificatioaoi Dilototioa of SO aa dioaotor io typieolly roguirod to toar 
tho aooelo of tho gootrooiophagool Joaetioa but io worioblo froa potioat to 
potioat. Good dota io aot aroiUblo oo it woold bo dooiroblo to havo a darioo 
which aoaitorod dogroo of dilototioa oo woll oo iadieotiag whoa tho aooelo 
hod boguo to toor. At o aiaiaoa. tho dilotor ohoold porait dotoraiaotioa of 
tho iaitiatioo of aooelo toariag oac provont obropt ehoagoo io dioator 
which aight porforoto tho ooophogoo. Tho dilotor ohoold bo oblo to oxort 
o ourfoco prooooro of op to 12 F8I. Tho oow dowieo ohoold aot ooll for 
ioordiaatoly aoro than tho cwrroit $300 dovicoo. A aodificotioo of on oxiotiag 
bag dilator which poraito aonitoriog of bag di«ator and prowoato abrupt 
dioaotor chmgoi aftor initial aooelo toariag aay bo the aoot otroightforward 
approoch. Othor approoehoo ouch ao aon-pnoMMtic aoehonicol dilatoro oood 
not bo aotoaoticolly rolod oot. howovor. 


1 
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Action Tak«n ; A starch for applicable NASA ttchnology hat been initiated. 
It it pottible that NASA strain gage and pressure transducer technology is 
applicable to the solution of this problem. Additionally, if a volune- 
driven systesi ia used, the systea shown in Figure 3, which was developed by 
Langlay Research Center, might be used to ‘>«>nse reak pressure/ volume and 
shut down the drive, preventing the possibility of esophageal performation. 



Fatigue Monitor * Freezes* Peak Loads 


n Pi'ohiint: in mat mat 
fatiflue /<*«/«. the t*nd unuotty 
rci t»rdrd if the one u hu h the 
test machine im attempting to 
apffiy to the upecimen, not the 
aetuat ioati at which failure 
ueciirg The oi tual failure 
toad can he determined, hut 
thii requiret an oBrith%*raph 
or Mimilar equipment to make 
eontinut^B tiBui rectirdinftB 


* Solution: Actual failurt* load* can br dt*tt*rmim*d without continuoui* 
rvitirdmit by applyini; Iht* output of a io.id c«*ll to a jH*ak dflfctorthat dutcunnifU 
when thr aptHrirm*n fail« Thun. lhi» load valur r«ntaim*d in Ihi* deivcior i» 
pn)ttHii*d The nyatem cuniiiaU of a conventional fati|;ut* tmtinic machine and 
the peak detector circuit, which alao includeii a load>cyclini: monitor In 
operation, the output ol the load cell i» applied to the |H-iik detector and a 
humming amplifier Thia amplifier comhinen the load-cell aignal with the input 
load aignal to pniduce an alternating output in phaM* with loadh applied to the 
teat hpecimen Thia a*gnal la fed to the load-cycling monitor and to the reiAet 
terminal of the peak detector ao that for each cycle, the |>eak detector monitom 
increaning load and reiieU during decreaaing load H the npiiimen hreakh or the 
cyclic loading it interrupted, the load-cycling monitor o|>eralrh a relay that 
diaconriecth the peak deteiior from the load cell and aumming amplifier The 
avatem waa developed by Langley Keaearch Onter 


Figure 3 
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!• leiidertottt R*D** Motor Diiord>tt of I— ilww. Boltiaorot 

Villiau and Hikins» 1976* 

2* Buaoollt J«D«, "Diagnoaia and Troatamit of Spaaoodic Strietura of tha 
Oaaophagua,** Br> Mad* J», 1:1450, 1898. 

3* Broma, D.C* and McHardy, 6«, **4 Rev Inatnaent for Uae in Baophagoapasv,'* 
Joor« A.M.A,, Vol. 113, Ho. 22, Rovarter 25, 1939. 

Probleai Investigator ! John F. Itorrisaey, M.D., Dept, of Health Sciences, 

Prof, of Gastroenterology, University of Hi8con8in*4fadison. 


B4feav Coordinator: Ever is R. Bngstrov< 
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ACTIVITIES AMD ACCOHPLlSIMailS 


BURNS ANALYSIS SYSTEM 

At the euggeetlon of Mr* Bey Hhltten, Heed of BlOMdieal Appllcetlone 
for MASA-TU* the UH<*BAT essuaed responsibility for the coenerclellzatlon 
of the JPL Boms Analysis Systen* Prellalnary discussions of the subject 
were carried out by phone with Dr* Victor Anselno* the Inventor of the 
bums systen and Senior Scientlat In Blonedlclne at JPL* Subsequently, 

Hr* Burke O'Neal of the UW-BAT visited JPL on Septenher 21*23, 1977 to 
Inspect the bums systen and plan a connerclallsation strategy* 

It was decided that a deaonstratlon of the systen should be held 
for Interested conpanles* While work proceeded at the University of 
Southern California Burn Center in evaluetlon of the systen, Mr* O'Neal 
was to contact conpanles and nake plans to hold the denonstration* To 
avoid possible conflict with patient care at the bum ward, the denonstra- 
tion was to take place at JPL. 

Seven large conpanles with products in inage foralng diagnostics 
were contacted* Of these, written Interest In sending soneone to the 
deaonstratlon was received froa three and verbal coanitaents fron three 
others* 

It was first decided to schedule the deaonstratlon in late fall 1977* 

Subsequent difficulties encountered gathering the data at USC pushed the 

target date back to nid-March 1978. A report *00 the denonstration and 

on subsequent efforts to speed the connercial development of the JPL burns 

analysis systen appeared in reports covering BAT activities in 1978* 

PRECEDING PAGE BIANK NOT FILMED 
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LZXXSCOPI 

On« of tbo Mat proaloing applicatlona for tha G8FC Llxlacope la io 
danttatry* Fatloata who are abla to wlalt a fully aqulppad dantal offica 
are abla to bmaf It f ro« ^ uaa of x-ray aqulpamt for dlagnoala* tut 
thoao idio live In ralatlwa laolatton or idio am unable to vlalt a dantlat*a 
offica • auch ^a soae of the aldarly and handicapped, often met forego a 
coapr^ienalwa dlagnoatlc exaalnatloa* The portable laaglng device, the 
Llxlacope, could be carried to the aide of thla latter population* 

Aa a direct reeult of the activity generated by the OH-BAT to define 
needs In dentistry aaenable to solution with NASA technologies, the Oll-BAT 
accepted responsibility to help coaaerclallse the Llxlacope, Mr. Bakkl Kndva 
net with the Inventor of the Llxlacope, Dr* Lo 1 Tin, and others at GSFC 
in Hay 1977 and also In October 1977 to learn about the device and plan a 
coamerclallsatlon. strategy* In Noveaber 1977, Mr* Kudva attended the 
Annual Meeting of the Aaerlcan Nuclear Society In San Francisco as part of 
the NASA contingent on hand at the neetlng to ennounce the device, answer 
questions, and solicit Industrial Interest in Its application* 

Independent evaluation of the Llxlacope will be carried out by 
Investigators at three separate sites: the NIH, Howard University, and 

Duke University* To further the eomerclallsatlon of the Llxlacope, a 
denons tret Ion conference Is scheduled for ald-1978, at which tine these 
Investigators will present thqlr findings* The UW-BAT will be responsible 
for arranging the conference. To help develop a mlllng list of prospective 
attendees, the Teen prepared a list of x-ray mnufacturers In the United 
States and provided this Infomatlon to the GSFC TU Office* 
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PROCTOSIOMIOOSOOPB 

At tiM r«qM«t of Dr» A* 0*llaikdl«7 At ths Jtt Fropultlon 

lAbor«tory> tlw OH-BAt did • Brcllaiiiuy invMtisAtloii of the coaMretol 
potential of an taproved proetoolBaoidoaeope* e deolBn idilch reoulted 
froa e RASA-oponoorod otudy eatltled *Peeoibllity Study on the Deelgn of 
e Probe for Beetel Ceneer Detection* (Jib Pbblieation 77-31 )• A aocknp of 
the proetoeigaoidoseope» developed by Hr* B* B* Freeer of JPL, me abom 
to provide an extreaely wide angle of vioion* A patent application bee 
been filed* Bach year there ere epproxiaetely 100,000 new cnees of and 
50,000 deaths froa colorectal cancer* Muaerous physicians end researchers 
believe that there is a great need for increased nass screening for 
colorectal cancer* Cost-effectlveneaa, homver, of nass screening for 
this disease is still controversial* One issue is that the procedure 
should be aade acre agreeable for patients* Some physicians also believe 
that it ia inportant to reduce the cost of an exaa by making better use 
of technicians* Others believe that once the patient la prepared, the exam 
can be completed in 3-4 minutes by a fdiysician* Consequently, such physiciana 
tend to object to the further use of paramedical personnel. Currently, some 
major clinics rely almost exclusively upon technicians to perform procto- 
aigmoldoscopy, but the practice la not widespread* 

DU-BAT personnel Interviewed two former presidents of the American 
Society for Gastrointestinal Endoscopy and found an acute difference of 
opinion, both as to the need and also the potential market for an improved 
proctoslgmoidoscope* One believed that the moat time-consuming part of the 
procedure was proper cleansing of the bowel* Feces tends to adhere to polyps 
and cannot be adequately removed with an enema* The other suggested that 
an endoscope which provided good retrograde vision would be useful to 
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vtsualln Ittlont iwar tiM anal eaiial and for ehaeking for hnorrhoidt 
near tka end of an axan* Both agraad tliat an anlaal teat would have to he 
conducted before any now device la evaluated dlnleally* 

Subeequent to the initiation of the BAT invent Igat ion » JPL decided not 
to puraue further developnent of the device at thia tine* Meanwhile, the 
California Inetitute of Technology hae reportedly decided to apply for a 
waiver of patent righte to thie device and plana to independently pursue 
licensing arrangeaenta* The Dtf*^AT prepared and sent to JPL a list of 
eminent endoscopists interested in the evaluation of the device. Further 
efforts to conaercialise the device will be deferred pending a renewal of 
interest at JPL. 


* * * * * 


BRIfF REVIEW OF OTHER NOTABLE ACC(MPLISHHENTS 

Electrode soft caps developed for BEG nonltoring of astronauts 
were provided to two groups of investigators for separate evaluation. 

These applications were for driver alertness nonltoring (in the report 
covering last quarter 1976) and for the diagnosis of petit aal epilepsy 
(in the report covering first quarter 1977). 

A satellite denonstration of the transaission of ECG signals fron 
reaote aabulance to a aedical center was planned for the Iowa State 
Departaent of General Services. Meetings were held, under UH-BAT sponsor- 
ship, at the GSFC between representatives froa the Iowa state goveriuvent 
and the GSFC Applications Engineering Office (see quarterly reports for 
the second and third quarters, 1977). 
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Plannlna for a TO^TOP on A4vnced H>Tln» Aids for Chlldwn tnvolv«4 
OM Maber of the OH-BAT. k Meting involving people fron eeverel TO 
vmite ee well ee repreeentetivee of non-NASA federal egenelea nee held* 
RequireMnte were dieeneaed end an ennouneeMnt prepared for diatribution 
to NASA field centers to solicit proposals (see report on third quarter* 
1377). 




INACTIVATED PROBLEM STATEMENTS 


Title ? An Unobtrusive Device for Suppression of Acoustlonotor Epilepsy 
gw # : 7 

Pete of Inactivation ; October 1977 
Reasons ; (a) BAT project completed* 

(b) Epilepsy Foundation notified of availability of device* 
(b) Conmerclallsation unlikely* 


Title: Family Practice Clinic Design 

DM # ; 11 

Date of Inytlvatlon ; October 1976 
Reasons ; Ts3 NASA project completed* 

(b) Models of patient demand and services rendered were 
delivered by NASA* 

(c) Management tool— commercialisation unlikely* 


Title: Human Engineering Factors In Hospital Cosnunlcatlon Design 

UW # t 16 

Date of Inactivation ; December 1977 

Reasons ; (a) Transfer of NASA Information completed* 

(b) Specialised application— widespread market unlikely* 

(c) No plans for further application* 


Title : Early Stroke Detection 

UW » : 19 

Date of Inactivation ; December 1977 

Reasons : Long, unproductive active period (two years)* 

(b) No NASA technology Identified* 

(c) Research— no commercialisation planned* 
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Tltlat AlmotMl Have Dataction 

W7 t 20 

Bata of laytlvatloa t Baeaabat 1977 

Baaaona t (a) ioaa» unproduetiva active period (two yaara)* 
(b) Bo NASA tachoology identified. 

(e) Baaaareh— no eonareialitation planned. 


Title ! Bon-Silver Bearing Filn for X-ray Dee 

WTT 22 

Date of Inytivation i Deeenber 1977 

Beaeona t (a) More reeearch needed on proposed BASA solution— expoeore 
sensitivity too low. 

(b) Conaercial partner could not be found. 

(c) Since industrial application looks easiest, the NA8A/KAT 
agreed to assune lead role in future conBercialiaatioa efforts. 


Title : Ruggedised Cable Asseably for Patient Control of Nurse Alerting 

and Bnvironneneal Control System 
OH » : 25 

Date of Inactivation : April 1977 

Reasons : (a) System needing Improvement rapidly going out of use. 

(b) Problem %d.th existing commercial product— new commercialisation 
unlikely. 


Title: An EEC Switch 

OW I : 26 

Date of Inactivation : December 1977 

Reasons : (a) No NASA technology identified. 

(b) Research— no commercialisation planned. 

(c) Similar to work being carried out by another BAT (Stanford). 


Title : Unobtrusive Alertness Monitor 

DW I : 27 

Date of Inactivation : December 1977 

Reasons: (a) Commercial solution found. 

(b) NASA technology identified, but found to be Inappropriate. 

(c) Researcher no longer strongly interested. 


Title : A Telemetry Device to Monitor Loading and Stress Patterns in 

Metallic Implants 
DW » : 28 

Date of Inactivation : April 1977 

Reasons: (a) Information transfer completed. 

(b) NASA technology based system is commercially available from 
Konigsberg Instruments on a custom-made basis. 

(c) Equipment loan from Ames was not feasible. 


TitU t Highly RigttUt«d Diff«mti«l Tnp«r«tiic« Control Syotoa 

PW f i 29 

Poto of looctlvotiom Oetobor 1976 

Hoooono t (o) Infor— tlon about applieablo H68A oyotoa gluon to Invootlgator* 
(b) Raooarch*~*no c ou M Cclallaatlon plannod. 


Tltlot Zaproved Pu^ Syoton Hallablllty for Bxtondod Circulatory Bypaao 
WI T 31 

Pata of Inactivation ! October 1977 

Baaaonai Problen originator found altamata uayo of gattli^ around tha aech- 
anlcal fatigue and apallatlon problaao found to allaotle tubing. 

(a) Sainted polyurethane tublnga are available coMiarelally 
that outlaat allaotle by 200 to 300X without apallatlon. 

(b) Blo«4tedleua» Zne.» 15307 Induatrlal ioadt Mlnnatonka, MN 
55343 has atartad uarkatlng a centrifugal blood punp by tha 
trade nana Blo-Pu^>* that conplataly altotoatao tha apallatlon 
problan found to roller puapo duo to tha fact that the tubing 
la not oubjactad to eonpraoalva atraaaao. 


Title : Bailable » Inexpensive Balatlve Humidity Transducer 
WJT 36 

Pate of Inactivation : April 1977 

Raaaona : ^a5 Problen apparently aolved with coanercially available device, 

(b) No NASA technology Identified. 


Title : Hone Hater Filtration Device 

DW » : 38 

Pate of Inactivation : Decenber 1977 

Reasons : (a) Problen can't be well defined yet. 

(b) Coanereialisatlon inpossible until non-technological issues 
better resolved. 


Title : Absorptlonetric Techniques 

gglFr 40 

Date of Inactivation : Decenber 1977 

Reasons: (a) No NASA technology Identified. 

(b) Research*~no coanercialisation planned. 


Title : Microwave Blood Hamer for totracorporeal Circulation 

UH i t 44 

Date of Inactivation : October 1977 

Reasons : Ts3 Low market potential. 

(b) Technology expensive compared to conventional aethods. 
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TIZP8 AMD eoiimgiicBS 


Tr«v«l by mabtrs of tbo Utoa bat boon dlvldod into tovorol eototorioo 
oceordlng to tbo prloory porpooo of tho trip* Vloltt orroogod to prooont 
tho TO/tAT progroo or carry oa dtacuaaloiia with project laodoro ora grouped 
uador Praooatatlea and Dtacuaaloa* The other eatagoriaa arc aalf-axplanatory* 
(Cenforonca Attaadanca Inciodaa raaularly achadulod trade or profaaaioaal 
aeetlngSt opoclal workahops* and aaetinga for uhieh RASA vac a eo-aponaor.) 


A. PRESBHtAnOR AMD D18CU88IOH 


Onlvaraity of Mebraaka Madlcal Canter. Oaaha, Mi (October 12-13, 1976). 

Plrat vlalt to aaka contacto and establiah llaiaona* (Rouga) 

Pnlyaralty of Ullnola A NOrthweatara Dniyaralty. Qilcago, XL 
(October 13 -i4, 1^76^. 

First visit to Bake contacts and establish liaisons. (Kudva) 

Dnlvarslty of Iowa Medical Canter . Iowa City, lA (October 21-22, 1976). 

First visit to sake contacts and establish liaisons. (Bngstroa) 

irown University . Providence, Ml; Harvard Dental School . Caabrldge, NA; 

Peter Bent Brlahaa . Caabrldge, MA: Chlldren*a Bosnltal . Caabrldge, MA; 
Massachusetts General Hospital . Boston, MA; 4 MIT, Caabrldge, MA 
(Hoveaber 10-12, 19)6). 

First visit to aake contacto and establish liaisons. (Kudva) 

Dnlvarslty of South Dakota Medical School . Verallllon, SD (Roveaber lA, 1976). 
First visit to aake contacts and eetabllsh liaisons. (Rouge) 

South Dskota State Dnlverslty. Brookings, SD (Hovwber 15, 1976). 

First visit to aake contacts and establish liaisons. (Rouge) 

Dnlverslty of Cincinnati . Cincinnati, OH; and Area Hospitals (Hov. 14-18, 1976). 
First visit to aake contacts and eetabllsh liaisons. (Kudva 4 0*Heal) 

Visit with Barry Slaaons . Athens, GA (Deceaber 11, 1976). 

Discussions of possible applications of RASA technology In reaote 
dentistry (UU-35). (Kudva) 

Marquette Dental School . Mllwaidwe, WI (February 18, 1977). 

Visited Dr. Robert Malllen to discuss application of NASA technology In 
portable dental equlpnent developed there. (Kudva) 

Dnlverslty of Minnesota , Minneapolis, MR (February 25, 1977). 

Presentation to the Biophysics Gtoup and their guests, of the TD-BAT 
prograa and possibilities for future Interaction. (Fetsner) 
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Ihiiirtrttty of Wtbrilf QmIm, n (Aotust 4. 1977)* 

Coauettd partofiMl of tto iHHSiileaal Cteat Omtar (Drt* Kam, 

Ball, Fix, and Janaaa) in raapanaa to lattar of inquiry fron Kaaa to 
Don Varto (KT), Xnvaatiiating taelmoloty tranofar o pp o r tm itiaa in 
araa of long-tom traammt of ehronie obatruetiua pulaonary diaaaaa* 
(Rougo) 

Maatinn on Batallita Penonatration . G8FC, Croanbalt, HD (gaptoidMr IS, 1977). 
Sehodulad to bring togothor pa^aonnal froa tba Iowa Divioion of Con nun i- 
cationa and raproaantatiuaa fron ttm Offica of Applicationa at G8FC to 
eonoidor plana for a aatallito trananioaion of EHS coBHunicationa in 
Iowa. (Bngatron) 

Caotno Waabinnton Dnlvoraity 4 Bt« Louia Ibiiuoraity. 8t. Louia, MO 
(0ct7 27-29, 197>). 

Contact ad ataff and faculty nonbora at tba tuo univoroitiaa to acquaint 
than with the BAT progran and aeok out pcoblaa aroaa for further 
interaction* (Rouge) 

Wavne State Oniveralty . Detroit, Ml, 4 Dniworaitr of Michlaan . Ann Arbor, MX 
(October 27-2^, 1977). 

Initiate dlacuaelona regarding the IW*4AT progran* Gave a talk at UM on 
NASA prograna In bloaedlcal technology tranafer* (Petaner) 

Waatern Beaearch Application Center . Loa Angeloa, CA (Roveaber 11, 1977). 

Met with Bedford King, Director of thia RASA-funded organlaatlon. 
Purpoae— explore poaalbllltlea for cooperative actlvltlea between the 
DH-BAT and WBSBAC* (Kudva) 

Onlverelty of Ar leone . TUceon, AZ (Roveaber 10, 1977). 

Talk with phyalclana and othera about their petit aal project— a etudy 
baaed upon prevloua work by the 0ll*^T* Alao aet with other phyalclana, 
englneera, and eclentlata to ganarally dlecuae the OU-BAT progran. 
(Fetsner) 

Dnlveraltv of Waahinnton . Beattie, and Good Saaarltan Roapltal . Portland, OR 
(Auguat 21-22, 1978). 

Invited to neat with hoepltal adalnletratora and doctora to dlacuea 
needa of elderly and handlcan>ed* (Rouge) 


B. VISITS TO NASA FACILITIES 


Lewie Beaearch Center . Cleveland, OH (Roveaber 23-2A, 1976). 

Dlacuaalon of potential application of a patented NASA proceaa to 
produce laagea on x-ray fllaa (UW-22). (Fetaner) 

Johnaon Space Fllaht Center . Bouetnn, TK (Deceaber 13, 1976). 

Met %rlth TU Officer to dlecuae project UW-3S, rmote dentistry. (Kudva) 
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towrch C«nfr . Itoffatt tUld, Ck (Itoceh 18» 1977). 

Tour of lift Mtoiico lobocotorlM and 41 oc«oo1mm with RASi ti^oyoo 
of losttoo rolotod to corroat BAT probloa ototoamto* (Fotinor A Rndoa) 

Mtrtholl 8POCO yupht Coator. MBTC, AL (March 91* 1977). 

Diteaaaoo aaitao^a ol iaploBoatiai clooor latoraetioaa with TU Officor* 
Bpoclfleally dloeuaacd otorooocoplc diaplay ayatoa nd avokod roapoaao 
aadltory taatlag* (Bi^acroa) 

Ceddard Saaco Pllaht Coator. Grooabolt» HD (May lB-20, 1977). 

Maotlag rogardlag 0M>BAT project oa doatal oqaipaaat* (Kadm) 

iowla Boaoarch Coator . Clorolaad, OR (Aiiguot 25, 1977), 

Mootlag rogardlag aickol-haaod «-ray flla project • Soaoltod froa 
latoroat axproaaod by Plekar Corp. In thla tochiM>l<^. Plckor 
roproaaatatlvoa attoadod, aloag with TO poraoaaol aad aeloatiata froa 
LoRC* (Potanor) 

Jot ProDulaioa Laboratory. Paoadoaa, CA (8opt«abor 21*22, 1977), 

Dlacnaaod atato of tho aultlapoctral a^yaio project aad ii^llcatloaa 
for eoaaorc loll cat loo. Rovloood appllcatloaa to bum dlagnoala and 
to analyala of tlaauo viability. (O'Noal) 

Goddard Space Pllaht Coator . Crooubolt, MD (October 17*18, 1977). 

Attended aootlng on LIXX acopo to dlacoaa coaoMrclallaatlon poaalbllltioa. 
Mot with other roaoarchora at center on aeparate toplea. (R^va) 

Jet Propttlalon Laboratory . Paaadena, CA (Hoveaber 10, 1977) 

Contacted peraonnel aa part of ongoing Interaction between tin 0W*BAT 
and field center. (Kudva) 

Kennedy Space Pllaht Center . Florida (Hoveaber 22, 1977). 

TMk part In uMtlag on propoaed aargar of HA8A and other prograaa In 
area of coaputer*alded aedlcal dlagnoala. Talked with Dr. Buchanan, 

KSC Blonodlcal Office Director, about OW-BAT project Involving the 
NASA IHS8 Checkllat. (Potanor A two gueata froa the Itolveralty of 
Ulaconalnt Dra. Renner and Currie.) 

Aaea Baaearch Center . Moffett Field, CA (Movwber 30*Deceabar 1, 1977). 

Dlacuas current UW-BAT projecta Involving peraonnel froa thla center 
and explore poaalbllltlea for future Interactlona between UH-BAT and 
ARC. (Kudva) 

NASA TO Headquartera Office . Haahlngton, DC (March 31*Aprll 1, 1978). 

Met with Ray Whitten and othera to dlacuaa the contract extenalon 
project. 


C. TU*SP0NS0RED MEETINGS 


NASA*MSPC Contractora Technoloxy Otlllaetlon Workahop . Chicago, IL 
(February 10, 1^77). 

Participated with contractor repreaentatlvea, NASA offlclela, and IITRl 
Teaa In dlacuaalona of new technology reporting requlreaenta. 

(Fetzner A Kudva) 


TC MMtiaft #t IITRX. Cbletto* a (Mueli 30-31, 1977). 

DitcuMloM of RlOP policy and ylanalm bo toc o o field eoator and Ibra 
roproMAtetivM* (fotsoor) 

diMMul KdSd TO Coafotpoaco. Wao b iag to o, DC (May 23-26, 1977)* (Ouatoa 6 Fotaiiar) 
Naoting of roproaontatioofl frea all IA8A/T0 oaita* 

Bioaadical RTOP tooiaw. 9TIF, laltlaoro, lO (July 21-22, 1977). 

Partieipatad io paoal caalav of R *78 BioMdiaal tXOP'a oicli rapea- 
aantatiaaa froa aavaral RASA/TO oaita. (Patsaar) 

Plaoaiaa Saaaioa for KA8A/T0 Roariaa Aid froiaet. Va^ftttoa. D.C. 

Ouiy — 

Hat with rapraaancativaa froa UBW aad HA8A/TU to diacuaa aolicitatioa 
of propoaala froa RASA fiald caatara to daaalop aa adaaaead haariat aid. 
(Fataoar) 

Maatiaa with TO Haadauartara Poraoaaal. Maalilastoo, D.C. (tovaabar 2, 1977). 
Diacuaa DR-BAT prograaa, particularly uork oa problaaa of tha agad. 
(Bagatroa) 

Baaiao of DW-BAT Proaraa . Raabiagtoa, D.C. (Dacaabar 7-9, 1977). 

Praaaatatioa of work aeeoapliahad by tha Taaa ac part of a gaaaral 
raviao of all BAT*s by TO Raadquartara para<woal. (Pataaar) 

Callaudat Collaaa . RAohlogtoo, DC (Octobar 17, 1978). 

Attaadad vorkahop eoafaraaea, at raquaat^ by TO Raadquartara, to 
particlpaca la diacuaalooa of a aaw RTOP aad laara about pooalbla 
applicacloat of a devica for tha aldarly aad haadicappad. (Rouga) 


D. BITS yXBlTB TO MARUPACTDRBR8 

Haatiaa ulth Hoaayuall Cora, aad Mayo Cllatc. MlaaaapollB, MR 
(Attguot 2-3, 1977). 

Jolaad a contlagaot of RASA vlaitora to Boaayffall aad Mayo Clialc to 
laara of afforta thara in ttaraofluoroacopy. Diacuaaad RASA/J8C 
propoaal in thia area. (Pataaar) 

Baodta Cora. . Oavaaport, lA (Baptaabar 29, 1977). 

lavltad by anglnaarlng aanagar for Raalth Cara Producta of Baodix 
Inttruaanta and Ufa Support Dlaiaioa to diacuaa thair propriatary 
iataraata in a uaarabla oxygan aupplaaaatation ayataa (UU-46). (Rouga) 

Maatiaa on BAT Projact . Mllwaukaa, W1 (Hovaobar 3, 1977). 

Talkad with privata pbyaician aad conpaay rapraaantatlraa (DAR Conpoaitaa) 
regarding holding tank daaign and application. (Kudva) 


E. CORFEBENCE ATTERDARCE 


aBoraaocy Medical Sarvicaa Coaaunicatlooa Saeinar . Collage Park, MD 
(AugMt 9-10, 1976). (Engatroa) 
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HA C 8— iMr . Scorre, Cl CSaptMbM 21-22, 1976)* 

bf R48A/XAC* (iMtOft) 

tht iimtitn Colima of Bar— om « Chicago* XL 

Major aadleal eoafaraaea (ovar 17*000 attmdiag)) ogportunlty to gain 
paropaetl<^ and aaka cmtaeta* (ladoa) 

Imwial Conforwtea on hn a lnaa riaa la Madtciaa tectoa* Ml 

(RovoBbar ^-10* 1970). ' ' ■— 

Major bloangloaarif^ eoafaraaea (oaar 1*000 attaadlag){ foar papara 
praaaatad hy aaBbara of lAXioaBt ^porcuaity to gala paropactlaaa Mid 
aaka coataeta* (Bagatroa* fOtaaor* Kudaa) 

daaual Coafaraaca of Soclatr for Advmcad Medical ftretaaa. Boetoa. Ml 

woveas ^r mr 'n ^^y: 

Forua for coaaidaratloa of broader daolga factora* each aa aocial 
coacaat* o^aalaatloa of raaoareaa* ate** ragardlag baaleh eara 
appllcatloaa of tachiMlogy. (fatniar) 

TOchalcal Adviaory Saalnar (apoaaorad by the Coaaraor'a Coaalttaa for Faopla 
with Dlaabllitlaa)* Nadlaoa* VI (Roaaabar 19* 1976). 

laalcad to help prapara atata plaa ragardlag tachaieal help for the 
handicapped* (Fataaar 1 Boaga) 

dearlcaa Inatltata of Chaaical Batlaaara Baaloaal Maatlaa . Mlanaapolla* MR 
(Fabraary 24* 19)1^)* 

Cava talk aatlclad "The NASI Barth Mlaaloa** aa an Invited apaakar* 
(Fataaar) 

12tb IniNial Maatina of the laaoclatlon for the Idvw^nt of Kadical 
Inatraaantatlon * Franclaco. CA CMa.*ch 13~17. 1977)* 

Ittandad to obtain Infomatlon on atata~of-tha-art la a dlvaralty of 
bloaadlcal ai^inaaring araaa and to aaka contaeta related to BATaaa 
work. (Fatanar 1 Kiidva) 

Rational IMS Conaunlcatlona/Tranaportatlon Svapoaina* Atlanta* CSA 
(March i9-30* 19?7) 

Reported on RASA c o na un lcatlona channel quality aoaltor* RASA hoopltal 
aaargancy conoola and poaalbla EH8 aatalllta application';* (Bagatroa) 

V1/R18A Confaranca on Habitability In the Bntandad Cara Bavironaant . 
Niimeapolla* NR (SaptaabM 21-2i, 19775* “ 

Attended aa part of contingent froa RASA to explore poaalbllltlaa of 
continued Interaction In thla area and for technology trMafar to problaaa 
of the aged* Report froa Taaa aant to KT* (Engatroa* Fatanar* Rouge) 

Trauaa Svapoalwi . Madlaon* VI (Saptaabar KH)etobar 1* 1977)* (bigatron) 

105th Annual Maatina of thaj^rlcan Public Baalth Aaaociatlon . Waahlngtoa* DC 
(October 31>Rovaabar 3* 19)7). 

Made contaeta and laamad about currant laauaa and problaaa In field of 
public baalth* (Engatroa) 
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MIH Inttn— nf tlon Syi>osttti » ftashington, DC (Noventer 2, 1977). 

Learned about etate-of-the-ert In blonedlcal Inetmaentation field fron 
NIB contractora* (Bi^etron) 

30th Annual Conference on Enalneertnn In Medicine and Bioloay . Loa Angelea» CA 
(November 5-11, 1977)* 

Major annual meeting In the field of biomedical engineering* Gathered 
Information on state-of-the-art* made contacts* follom-up on previous 
Interactions* (Petsner & Kudva) 

Annual Meetlnn of tte African Ihicleat Society . Sen Francisco* CA 
(November 28-29* 1977)* 

Represented of UW-BAT to help commercialise the CSPC LIXl scope* 

which was pr» spitted at the conference* (Kudva) 

Workshop Co-Sponsored by NASA and NIA . Baltimore* MD (December 8* 1977)* 
Discussions of problems of the aged with the goal of exploring oppor- 
tunities for NASA to transfer its technologies to this field* (Petsner) 

13th Annual Meeting of the Association for the Advancement of Medical 
Instrumentation (itorch 29-31* 1978)* 

Major national conference in medical device field* Gathered 
information and contacted people to prepare new problem 
statements* (Bngstrom) 


* * * * * 


SPECIAL REPORTS 


Along with regular reports called out in the contract* Team members 
prepared a number of special reports during the contracting period. A list 
of these special reports follows* with each entry accompanied by the purpose 
of the report* identification of the intended recipients* and the date that 
the report was submitted* 


* Distributicn of Team Resources 

Prepared for Len Ault as part of agency*vide survey related 
to cost containment planning (June 7* 1977). 


* Team Status Summary 

Prepared for Ray Whitten* Headquarters* Manager of the Biomedical 
Applications Program* to provide information to be used in a 
report on all BAT's (August 23* 1977)* 


Jointly sponsored Nm/VA conference ("Hebltebllity In Extended Cere 
Bnvlronaents**) 

Report by ettendees from the UW*>BAT, prepared for Rey Whitten of 
TU Headqusrters (October 25, 1977). 


RTOP Assistance 

Aid given by aenbers of the OW-BAT to Beadquarters and field center 
personnel as part of the preparation of FT *78 TU bioaedical RTOP*s. 
Docuaents of various types (detailed letters, proposals, and reviews) 
were written for six planned projects (April-August, 1977). 


Reconfigurable Inforaation-Coanunlcations-Dlsplay Systea 

Report delivered to NASA/TU Headquarters coapletlng one of the 
tasks (#4) identified in the contract extension work statement. 



CONTRACT EXTBHSION PROJECT 


CONTRACT BXIBIISIOM PROIBCT 


Conception of the Plan 

Along with other operating unite of the NASA Blonedlcal Appllcatlona 
Program, the OH-BAT began In late 1977 to concentrate attention on poeelbllltles 
for the transfer of NASA technologies to help elderly people In this country* 

As one part of this effort, the OW-BAT pro;>Ob<»d to study. In nore depth 
than usually given to problems, the specific needs of the aged and to 
search for applicable NASA technologies* 

Plans for such an In-depth study were formulated near the end of the 
period originally designated for the BAT contract (July 1976 through 
December 1977). These were submitted to the contract monitor at GSFC 
as a request for a no-cost contract extension to complete the cited study* 

After concurrence with TU Headquarters, the request was granted. The 
original extension was for six months, but a subsequent request from the 
Team for extension through calendar year 1978 was also granted. This 
project, therefore, was conducted during calendar year 1978 as the sole 
activity under the contract In force during 1977* Regular BAT operations 
during calendar year 1978 were conducted under a separate contract, reports 
for which are provided as separate documents* 

The present discussion Is a summary of trork done on the special 
project* A full presentation of this work can be found In the report 
entitled "Definition of Problems of Persons In Sheltered Care Environments," 
submitted simultaneously, but under separate cover by the UH-BAT. 
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PRtCEDlNU PAUt *<07 
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Sfta— nt of Work 

Ta>k Gather Infomatlon on the subject fron nedieel doctors, 
nursing hone ednlnlstretors, rsseerchers, goveriuMnt workers, 
speclel projects operated to neet needs of the elderly. Industry 
sources, and published docunrats* Organise this Infomatlon to 
define and characterise needs of the elderly, paying special 
attention to those needs that seen to offer opportunities for 
the new application of technologies. The contractor shall prepare 
a list of these needs, arranged In sone useful order of Importance 
In terns of the overall goals of the project. 

Task 2 ; The contractor shall search for NASA technologies applicable 
to the needs of the elderly living in sheltered environments. These 
candidate technologies shall be Identified In docunented fom. 

Matching of Identified technologies with defined needs shall be 
attempted for those needs ranking highest In Inportance. 

Task 3 ; An effort will be nade to attack at least one matched need/ 
NASA solution in depth. A strategy for Inplementing the solution 
will be developed. This will be forwarded to the technical monitor 
for consideration, either as an RTOP draft or alternate plan of action. 

Task 4 : The contractor shall wake other recommendations as appro- 

priate In order to make best use of the Information derived under 
this extension. 

Task 5 : A planning workshop shall be conducted. The subject of the 

workshop shall be to examine, in depth, the application of NASA 
technologies to one or more needs of the elderly living in sheltered 
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ecviroments* of this loaning of fort will oorvo os tho 

bools for the Involveoent of field center stoff in the opplieetion 
of NASA technology to these neede through on RTOP orrongenent* 

Tosh 6 i A snelloscele deuonstrotion of on actual application of 
aerospace technology to one of the identified needs will be conducted* 
A report giving details of the application and results from the 
denonstratlon and potential for conmerclallsatlon will be produced. 

Task 7 t A final report will be prepared sunmarlslng the work done 
on each of the tasks, as well as directions established, activities 
completed, and RTOP's written as a consequence of this extension 
project • 

Accomplishments 

A thorough study of the problem was undertaken by the UW-BAT through 
meetings with gerontologists, nursing home operators, private foundations. 
Industry representatives and groups for the elderly* Out of these dis- 
cussions, a long list of needs was prepared* The list was carefully 
considered by others not Involved with the list preparation to rank the 
relative Importance of the needs In several categories* These categories 
Included the scope of expected benefits, technical feasibility, and 
applicability of NASA technologies* From the ranked results, a selection 
was made of those most likely to benefit from Increased NASA attention 
(Task D* 

Next, a wide search of applicable NASA technologies was conducted, 
concentrating on those most appropriate to the highest ranked candidates 
above (Task 2). The best fit resulted In the selection of one problem— 
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th« lack of a syatau approach to tha pcoviaion of alda md coatrola to 
the elderlp— for study In greater depth (Task 3)« 

Specifications for the proposed solution to the problen Involving 
extensive applications of NASA technologies were developed* Recoeaendatlons 
for concerted RASA action based upon the chosen problen and solution 
specifications were addressed to NASA field center and headquarters 
officials (Task 4). 

While awaiting a NASA response to the above recoenendatlons, the Tean 
organised and held a planning workshop to bring the views of nore people 
Into the project (Task 5)* Out of this neetlng* another set of recomenda- 
tlons was produced to guide efforts to carry forward work on the chosen 
problem over a wide spectrun of possibilities* 

Besides concept planning, the Tean applied sone of the Ideas being 
considered to a small-scale demonstration of a prototype system* This was 
developed In cooperation with local health and Industry officials. It 
was shown, in operation, to the contract technical monitor, Mr* Donald 
Friedman, and the TU Biomedical i^>pllcatlons Program Manager, Mr* Raymond 
Whitten, during a site visit of the UW-BAT in November 1978 (Task 6)* 

It was Intended, when the project was conceived, that the Team would 
screen the enormous number of special needs of the elderly In an attempt 
to uncover those anenable to solution under the NASA TU program* We have 
completed such an analysis, made specific recommendations, and demonstrated 
a prototype embodiment of an idea that we believe merits further action by 
TU* Now the task is to bring the concept to full-scale development, a goal 
that will be pursued by the UW-BAT under Its normal contract responsibilities* 



APPENDIX A 


PROBLBM STATEMENTS CONSIDERED PORING REPORTING PERIOD^ 


Number 

Title 

Statue 

DW-6 

Unobtrusive Biofeedback Device for Treatment 
of Petit Mai Epilepsy 

A4 

DW-7 

An Unobtrusive Device for Boppreesion of 
Acoustiomotor Epilepsy 

18 

OW-10 

Coating of Chronically Implanted Electronic 
Assemblies 

A5 

OW-11 

Family Practice Clinic Design 

14 

OW-15 

Wide Area Medical Communications 

A6 

Uif>l6 

Human Engineering Factors in Hospital 
Communication Hardware Design 

18 

UW-19 

Early Stroke Detection 

13/16 

UW-20 

Abnormal Braiu Have Detection 

13/16 

UH-22 

Non-Silver-Bearing Film for X-Eay Use 

14/17 

UW-23 

Conformable and Autoclavable Beturn Electrode 
for Electrosurgery 

A5 

UU-24 

Automated Patient Tracking System 

A2 

UW-25 

Ruggedised Cable Assembly for Patient Control of 
Nurse Alerting and Environmental Control System 

14 

OW-26 

An EEC Switch 

13/16 


Previously inactivated problens have been deleted from list* 

Status at the end of the reporting period* For an explanation of status 
codes, see the following coding keys on active (A-t 3 rpe) and inactivated 
(I~type) problems* 





T|CU 

Statua 

UH-27 

Oaobtruilv* AlartMM Hoaiter 

18 

mf-28 

k Talaaatry Dairtea to Healtor Loadiag aad Strata 
Pattaraa la Nutallle laplaata 

14 

aH-29 

Highly Ragulatad Mffaraatlal Vaaparatura Coatrol 

Syataa 

14 

UH-30 

Multl-Spaetral Aaalyala of Tiaaaa Viability 

43 

W-31 

laprovod Pimp Hallablllty for Batoadad 
Circulatory Bypaaa 

19 

tW-32 

Now Faaoral Haad Proathaala Daalga to Xaprova 
Loag-Tera Stability 

44 

W-33 

Hlalaturlaad Forca Traaaducar for Gaatrolataatlaal 
Motility Studlaa 

42 

UH-34 

Syataa to Provlda Quaotlflabla Vaatlbular Stlaulatloa 
aad Motor Raapoaaa la Cblldraa with Dalayad 
Davalopaaat 

42 

UH-35 

Portabla Daatal Bqulpaaat 

45 

UW-36 

Ral labia, laaxpaaslva Relatlwa Hualdlty Traaaducar 

19 

UW-37 

Prlaary Cara Edocatloa aad Raapoaaa 

45 

DW-38 

Hoae Hater Flltratloa Device 

16 

UW-39 

Pupllloaeter — A Device to CoatlauoiMly Meaaure 
Pupil Dleaeter 

44 

UU-40 

Abaorptloaetrlc Technlquea 

13/16 

OH-41 

Deelgn laproveaeata for Neoaatal lataaalve 
Care Incubatora 

43 

UU-42 

Dlagnoatlc Radiographic laage Storage Syetea 

42 

OH-43 

Intracranial Preeaure Dlaplay/Alara Syataa 

42 

OH-44 

Microwave Blood Hamer for Extracorporeal Circulation 

14 

OH-45 

Sorbente for Detoxification of Urealc Patients 

43 

OH-46 

Self-Contained Oxygaa Supply for Uae by Patlenta 
with Chronic Obatructed Pulaonary Diaeaae 

43 

OH-47 

Hand and Foot Haraera for Patlenta with 
Raynaud 'a Syndroae 

47 

OH-48 

Treadalll for Hoae Uae by Patlenta with Chronic 
Obatructlve Pulaonary Diaeaae 

45 

OH-49 

Sleep Monitoring Syateaa 

A3 

OH-50 

laproved Device for Treataent of Eaophageal Achalaala 

42 
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APPEMDIX B 


CODING KEY: ACTIVE PROBLEMS 


• Definition, A problem statement has been prepared following 
consultation with the client, study of the unique character of the 
problem, and preliminary analysis of possible methods of solution. 


A2 - Searoh, A systematic hunt through the NASA organization and records 
is being c(Hiducted to determine if a ready solution to the problem 
exists. 


AS • Evaluation. A ready solution to the problem has apparently been 
found and is being tried out. 


A4 - Holding, A ready solution to the problem has apparently been 
found, but is not being implemented. 


45 - Engineering, A near>ready solution to the problem has apparently 
been found and modifications and/or protot 3 rpe development is being 
planned or conducted. 


A8 - Dieeemination. The problem has been solved with the direct help of 
NASA; a documentation package is being prepared for distribution. 


A? - Cameroialieatian, The problem has been solved with the direct 
help of NASA; attempts are now underway to encourage private 
enterprise to turn the solution into a commercial product. 


45 - Other. The problem has a unique status not covered by the class if ica> 
tions above. 
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APPENDIX C 

CODING KEY; INACTIVATED PROBLEMS 


II - Th« client ‘does not have adequate resources or Interest at present 
to justify BATeam woric on the prcri>lea. 


12 • The client has solved the problem on his own. 


13 - Searching efforts by the BATeam have not turned up any piKmiising 
NASA solutions to the problem. 


14 > Searching efforts by the BATeam have revealed a promising NASA 
solution* but no in^lementation by the client appears likely at 
this time. 


IS - The original problem statement was too broad; it has been rewritten 
to more cleArly define one or more subproblems and each has been 
separately identified. 


16 - The problem was dropped because it did not fit the present goals* 
priorities* or resources of the BATeam. 


17 - The problem was transferred out of the jurisdiction of the UH- 
BATeam. 


18 - Work has been completed on the problem and a NASA transfer has 
occurred. 


19 • Work has been completedon the problem and an impact>-a satisfactory 
non-NASA solution to the problem — accomplished with the help of 
the BATeam. 


110- Other. 
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AmilDlX D 
(toatftr) 


BlOMdleal AppllcatloM Taaa 
Advisory CoQtor for Medical Tactaolofy aad Systaaa 
Ualvaralty of Wseoaslo 
ISOO Johnsoa Drive 
Hadlaon, Wlsconala 53706 


Dr* Roraaa B* fttaton 
Principal Investigator 
(through 6/76) 
608/263-1550 


Dr* John H* Renner* 
Ce-Prlnelpal Investigator 
(through 12/77) 
608/263-4550 


Prof* Mslvln P> Sledhand 
Principal Investigator 
(froa 7/78) 
608/263-1575 


Dr* Wllliaa N. Petsner 
Director 
608/263-2735 


Marjorie Morgan 
Secreury 
608/263-1575 


Jean C* Behrens-Tepper 
Bloaedleal Bnglaeer 
(started 3/78) 
608/263-7799 


Ever Is R* Bngstroa 
Assistant Scientist 
(left 7/78) 
608/263-2983 


Jaees C* Rouge 
Assistant Scientist 
608/263-3068 


Bskkl V* Kudva 
Bloaedleal Engineer 
608/263-2526 


L* Burke 0*Meal 
Assistant Scientist 
608/263-2921 


*Address for Dr. Rennert 

Dept* of Faally Medicine 6 Practice 
777 South Mills Street 
Madison, VI 53706 
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